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Conferences versus Questionnaires 


There is something significant in the fact that in 
America, where conferences are prolific, the Gray Iron 
Founders’ Society has resorted to a questionnaire to 
ascertain customers’ views on their products. In this 
country, there have recently been two conferences for this 
purpose—one covering steel and the other iron castings. 
Does the American questionnaire, it may well be asked, 
represent a change in policy or just an isolated case? 
Primarily it can be stated that the response to it was 
eminently satisfactory. Where a supplier/customer con- 
ference is held there is every chance that a few customers 
may stress the difficulties they encounter in having their 
special requirements met and those who are satisfied are, 
in general, inarticulate. On the other hand, a conference 
does give the opportunity of others confirming, amplifying, 
modifying or even contradicting assertions put forward. 


’ The questionnaire, on the other hand, gives, or should 


give, a better-balanced view of the whole situation, 
especially so far as commercial conditions are concerned. 
The conference will show up in relief the more technical 
aspects. 

The Gray Iron Founders’ Society, from a preliminary 
investigation of the replies they have received, has at least 
learnt that the buyers’ major grumble is the unreliability 
of the delivery promises made by the foundries and their 
lack of courtesy in not informing the buyer of delays. 
Founders, it is alleged, wait until a complaint is received, 
which obviously engenders bad feeling.. The second 
“ grouse ” is not lack of quality but rather of consistency. 
The manager of the largest mass-production factory in 
this country asserts that he would rather receive consis- 
tent mediocre quality, than inconsistent higher-grade 
material, as process adjustment can take care of the 
former, but not the latter. A final aspect arising from 
the American survey is the expressed wish for “ more 
information regarding the casting process and the desire 
for more assistance from foundry sources, extending to 
the design and even re-design of their end-products.” 

The conference method has the advantage of speed, 
of personal contact, of detailed explanation, of the possi- 
bility of quick remedy in individual cases. The question- 
naire provides information from a wider field, and can be 
the basis for the formation of an industrial policy—the 
implementation of which is but a possibility. Both have 
their advantages and drawbacks, but a combination of 
the two should be productive of much good. Where such 
a combination of the two methods is envisaged, then we 
would recommend that there should first be the question- 
naire followed by a conference, as specific data would be 
available for discussion. The best sort of questions are 
those which require a plain “ yes ” or “no” for the reply. 
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Jeatwing .... 


MR. W. T. WREN 


ME. W. T. Wren is now chairman of Allied lronfounders, Limited, 

but many people will continue to think of him in connection 
with Aga Heat, Limited, for it was in 1929 that he was among those 
who introduced the firm’s well-known cooker to this country. In 
1936, Aga Heat became a subsidiary company of Allied Ironfounders 
and Mr. Wren was invited to join the Allied board. 

Since the last war there has been a period of intense development 
within the group including the building of a foundry in Melbourne, 
Australia. During this period, Mr. Wren has been sales director, 
assistant managing director and in 1954 he was appointed managing 
director, becoming chairman this year. He has always believed that 
an enlightened sales policy is of a major importance to any large 
organization. Undoubtedly, it is his well-known interest in the design 
and general appearance of the goods offered to the public which has 
gained for him a seat on the Council of Industrial Design. 

Whenever one meets Mr. Wren, he is either just starting out or 
returning from a long trip abroad and his travels have taken him to 
nearly every part of the world. During the war, when he was com- 
missioned in the Intelligence Corps, he served in the Caribbean, the 
United States of America, Canada and Spain. Mr. Wren is an excel- 
lent public speaker and is known for his quiet manner and humorous 
asides. He has been closely connected with the production of a 
number of films for Allied and was responsible for “The Stockton 
Test,” which has had a considerable bearing on the Government's 
recent housing policy in regard to improvements and conversions. 
At last month’s annual general meeting of the British Cast Iron 
Research Association, he was elected a vice-president of the 
Association. 

Mr. Wren finds relaxation from a busy life through his love of the 
theatre, the ballet and by reading anything from crime novels to 
biographies. 
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Death of W. G. Mochrie 


Foundrymen in many parts of the world will learn 
with regret of the death of Mr. W. G. Mochrie, man- 
aging director of Tyseley Metal Works, Limited, Kings 
Road, Birmingham, 11. He died suddenly last Thurs- 
day in Charing Cross Hospital. Born at Bo’ness, in 
Scotland, in 1915, he was educated at the Falkirk High 
School, Battersea Polytechnic and the Sir John Cass 
College. He was on the staff of H. B. Barnard & 
Sons, Limited, from 1935 until 1938, when he joined 
the Tyseley concern, first as metallurgist and later as 
their London manager. When the British Bronze and 
Brass Ingot Manufacturers’ Association was formed in 
1945, he was appointed convenor of its technical com- 
mittee. He was a member of this Association’s team 
which visited Germany after the war on behalf of the 
Ministry of Supply, and he has undertaken technical 
missions on his firm’s behalf to Europe and the USA. 
He joined the London branch of the Institute of British 
Foundrymen in 1944 and his obvious interest and un- 
bounded energy quickly received recognition. In 1946, 
he was appointed to the branch Council and in 1949 
became honorary secretary of the branch. Under his 
secretaryship, the membership grew until it approached 
1,000. In 1955, he took over control of the Tyseley 
concern on the death of the principal and his increasing 
business commitments prevented his continuing with 
the IBF branch secretarial work. At the time of his 
death he was junior vice-president of the branch. 

He was a sculptor of no mean competence, and those 
of his friends who possess examples of his work, will 
value them still more highly as a memento of a man 
who unstintingly gave of his best in any activity he 
undertook. 


Forty Years Ago 


The December, 1916, issue of the JouRNAL has a 
special interest for the present Editor as it contains a 
paper he wrote on “Electric Furnaces for Light 
Castings.” presented to the London branch of the 
British Foundrymen’s Association. It is somewhat 
amusing to reread the first piece of advice tendered— 
that was, to get a furnace that looked like a furnace 
and not like a piece of apparatus from a physical re- 
search laboratory. In this issue, also, there is a report 
of the use of metal-sprayed wooden patterns, and a 
second on “ Titanium in Steel Castings.” A presiden- 
tial address by the late Mr. John Shaw on “ After War 
Adjustments” reads like an extract from a “ Produc- 
tivity Report.” 


ABBF List of Members. A list of members recently 
published by the Association of Bronze and Brass 
Founders contains the names of 117 firms, along with 
a statement that the annual combined output of these 
is about 50,000 tons of castings and their wage bill 
some £2,200,000. Also listed are associate members 
(mainly reflecting the friendly co-operation between 
the ABBF and the technical Press); members of 
Council, and the composition of the Association’s 
technical committee. Copies of the publication are 
no doubt available to readers from the secretaries, 
Heathcote & Coleman, 69, Harborne Road, Birming- 
ham, 15. 


R. W. CRABTREE & Sons, LIMITED, printing-press 
engineers and manufacturers, of Leeds, have secured 
orders to the value of £1,000,000, including one each 
from Bombay, New Zealand and Australia, worth 
£350,000, £400,000 and £70,000 respectively. 
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IBF Awards 


Tom Makemson Memorial Award 

The first annual Tom Makemson Memorial medal 
and prize, under the auspices of the Institute of British 
Foundrymen, has been awarded to G. H. Dyson, of 
Leeds, who is an apprentice patternmaker and student 
of the Pudsey Technical Institute. Mr. Dyson, aged 20. 
obtained the highest marks of the 275 candidates who 
took the 1956 final examination in patternmaking of 
the City & Guilds of London Institute. It is hoped to 
arrange for the medal to be presented to Mr. Dyson 
when the national president of the Institute pays his 
official visit to the West Riding of Yorkshire branch 
during the present session. 

City & Guilds Examinations 

The following prizes offered on behalf of the Institute 
of British Foundrymen were awarded to successful 
candidates in the City & Guilds of London Institute in 
foundry practice and patternmaking in the year 1956:— 
Buchanan Silver Medal: Foundry Practice, final— 
F. C. Lathwood, Lincoln. 

Buchanan Prizes: Patternmaking, final—T. Work- 
man, Liverpool, L. J. Crowe, Egham, Surrey. Foundry 
Practice, final—K. Dunning, Walsall; D. R. Bell, 
Harrow. 

P. H. Wilson Prizes (established by the late P. H, 
Wilson, 0.B.E., past-president, for successes in the inter- 
mediate examinations) were awarded to : 

Patternmaking, first prize-—M. J. Bolwell, College of 
Technology, Bristol; second prize, P. J. Butler, Sheffield 
College of Commerce and Technology. 

Foundry Practice, first prize—A. Blaymires, Bradford 
Technical College; second prize—B. Haynes, Coventry 
Technical College. 


Education for Retirement 


In March, 1957, the Darlaston firm of Rubery Owen, 
Limited, plans to launch a new kind of industrial wel- 
fare scheme which, it is believed, will be a pioneer 
project in this country. It is a scheme of “ Education 
for Retirement” and although new in personnel work 
in Britain it has been fairly well explored in America, 
and the company has been in touch with 19 firms in 
the USA which successfully operate a similar scheme. 

It is proposed that a team of “ retirement counsel- 
lors” shall be formed; their terms of reference being 
to advise employees nearing the age of retirement on 
the social, financial and medical problems that may be 
involved in old age. Employees soon to retire will be 
given the opportunity to attend “training for retire- 
ment” courses, Already the groundwork of the 
scheme is being laid, and executives of the firm are 
visiting retired employees regularly to discuss their 
problems. Data gathered from them will be integrated 
in the scheme for workers yet to retire. 


Proof of Long Service 


Quite often the JouRNAL receives information as 
to long periods of service with one firm, but in the case 
of Mr. J. W. Curtis, who has recently completed 50 
years of service with Harper, Phillips & Company, 
Limited, Albion Foundry, Eastgate, Grimsby, proof has 
also been received in the form of his indenture as an 
apprentice. dated. September 10, 1906. It was for a 
period of 54 years, during which time he was to be kept 
by his father—a blacksmith. His wages grew from 4/- 
to 10/- a week—but a shilling went a long way in those 
days. On starting work he was known as “ Sonny "— 
and he has retained that name to this day. His 
speciality is the moulding of marine propellers. 
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Development of Hot-blast Cupola 


Melting Technique in Europe’ 


By E. L. W. Lobbecke 


[ABRIDGED] 


The introductory paragraphs of the Paper under the heading “ Historical and 
Fundamentals” are not included in this abridged version. However, in his intro- 
duction, the Author goes back to the year 1832 when Faber du Faure operated his 
cupola for the first time with hot blast. Hereafter, the Author traces the history 
of the modern hot-blast cupola from its conception after the first world war to the 
present day. In what follows, Mr. Lébbecke describes the investigations carried 
out on the hot-blast cupola which finally led to the formation of an “ International 
Group for the Hot-blast Cupola” which was under the guidance of Buderus’sche 
Fisenwerke in Germany and joined by various British, German and Swiss firms. 
The Author shows the results of tests carried out and the conclusions reached in 
guiding and controlling metallurgical processes in the cupola; how to control the 
sulphur pick-up; the réle of blast temperature in cupola melting; and describes in 
great detail his own hot-blast system. Problems of high carbon-monoxide per- 
centages in the stack gases, dust control, cooling systems, operating experience and 
melting techniques are also included. 


Preliminary Research 


A type of hot-blast cupola, which belongs to the 
“metallurgical” group and which is frequently 
used in Europe particularly in large plants of up 
to 30 tons per hour melting rates, has not often 
been mentioned as yet in general surveys. The 
Author, however, has taken an active part in the 
development of this system and the investigations 
referred to later in this Paper were essentially made 
with hot-blast cupolas. During long years of 
conscientious work, this melting unit was developed 
into a compact melting aggregate in which the 
cupola in its various designs holds‘the centre and 
where the mechanical-thermo-technical part of pro- 
ducing hot blast is intended solely to influence the 
metallurgical processes readily and reliably and to 
guide them into a desired direction which can, to a 
certain extent, be calculated in advance. To this 
end it was necessary to place certain demands both 
on the cupola and on the production of hot blast, 
which can only be fully appreciated from the know- 
ledge of the metallurgical processes in the hot-blast 
cupola. In the beginning of this development, how- 
ever, there was nothing but the metallurgical idea 
and, resulting from it, the general trend. The actual 
knowledge of what was happening and what could 
happen metallurgically in the hot-blast cupola was 
very minute. 

The insight had to be gained by extended re- 
search work. A suggestion made by Strico GmbH 
was taken up by several foundries and finally led to 
the formation of an international Research Group 
for the Hot-blast Cupola which. under the guidance 
of Buderus’sche Eisenwerke in Germany, was joined 


“Paper read before the American Foundrymen’s Society 
The Author is on the staff of Strico GmbH, Gummersbach, 
Vestern Germany. Recently, Mr. Lébbecke read a Paper 
with a similar coverage before the Birmingham branch of 
the Institute of British Foundrymen. 


by various British, German and Swiss firms. A 
scientific working committee under Prof. Dr. H. 
Jungbluth was entrusted with fundamental metal- 
lurgical research work to which Buderus gave the 
necessary melting unit, a 24-in. hot-blast cupola. By 
cordial consent of the member firms, part of the 
fundamental metallurgical findings to be reported 
here were taken from this work of the research 
group for the hot-blast cupola, to the working com- 
mittee of which the Author himself belongs, and 
part also from a publication by H. Jungbluth and 
K. Stockkamp' which was based on this work. 
Meanwhile this research group has at its disposal 
a modern research installation at Buderus’sche 
Eisenwerke Wetzlar. 


Early Results and Observations 


Fig. 1 shows the result of a pilot test in an 
acid-lined hot-blast cupola with intermittent tapping, 
from which the influence of the height of slag in 
the well on the silicon content of the molten metal 
is particularly apparent. The silicon content of 
the iron goes up when the height of the slag level 
rises while, for the time being, it is basically un- 
important whether as an end result there is a 
reduction in silicon loss or, as in this particular 
case, even a silicon pick-up. On the basis of this 
observation the first important conclusion may be 
drawn. To guide and control the metallurgical 
process in the cupola it is necessary to have a 
closely-defined height of slag in the well at all times, 
and it must also be possible if necessary, to alter 
this height. This requirement necessarily leads to 
the use of siphons at the tapping hole with con- 
tinuous removal of slag and iron. Fig. 2 shows one 
of the designs normally used in Europe. All further 
experiments were, therefore, made with a cupola 
provided with such a siphon. 

It was already known from the cold-blast cupola, 
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Hot-blast Cupola Melting 


and was at various occasions illustrated by Jung- 
bluth, that the molten-metal temperature can be 
raised by increasing the coke charge. It is also 
well known that the use of preheated blast increases 
the theoretical combustion temperatures of coke as 
is shown in Table 1. This elevation in the com- 
bustion temperature and the concentrated delivery 
of heat, which, among others, O. Mattern has 
demonstrated to be a result of the concentrated 
combustion zone due to the hot blast, was bound 
to result in an increase of metal temperature. 


SILICON IN IRON 


SILICON CHARGED 


SILICON CONTENT PER CENT 


SLAG IN WELL 


iN 


a & 
: \ \| -/ 
A 
w 
i 2 F 4 5 6 


MELTING TIME IN HOURS 


Fic. 1.—Influence of height of slag in the cupola 
well on the silicon content of cast iron (accord- 
ing to H. Jungbluth and K. Stockkamp). 


TABLE I.—Influence of Blast Temperature on Combustion Temperature 


Blast temperature, deg. C. | Combustion temperature, deg. C. 


| 
20 1,922 
316 25173 
371 2,217 
427 
482 2:306 


The results of experiments shown in Fig. 3 which 
are the average values of many single experiments, 
show graphically the interrelations between metal 
temperature and blast temperature which apply to 
the hot-blast cupola. It follows that the influence 
of the blast temperature considerably exceeds the 
influence of the amount of heat brought in by the 
blast. If, for instance, an increase in the coke to 
metal ratio with cold blast from 1:11 to 1:7.7 
results in an increase of the metal temperature of 
only approximately 11 deg. C., the increase in the 
blast temperature to 500 deg. C. with a coke charge 
of 1:11 brings about a temperature increase in the 


FOUNDRY TRADE JOURNAL 


C}PDECEMBER 1956 


(Courtesy Platts (Barton) Limited) 
FiG. 2.—Hot-blast cupola with continuous iron and 
slag tapping. 


metal of approximately 88 deg. C., and with a 
coke to metal ratio of 1:7.7 as much as 127 deg. C. 
This increase in the metal temperature and the 
corresponding increase in the slag temperature 
facilitate metallurgical reactions in the hot-blast 
cupola which cannot be expected in any cold-blast 
cupola. One of these reactions most important to 
the ironfounder is the alteration of the silicon 
content which was shown to be possible in Fig. 1. 
Jt became the task of further experimentation, 
therefore, to determine those factors which are 
responsible for the alteration of the silicon contents 
in the cupola and to measure these quantitatively. 
This part of the research work is going to take a 
considerable additional time because reliable data 
can only be obtained from a great number of single 
experimental melts. 

According to the theoretical calculations by Fr. 
K6rber and W. Oelsen, R. W. Heine. and also by 
H. Jungbluth and K. Stockkamp' it is possible to 
reduce silica in the slag provided the temperature is 
high enough. A low Si concentration or respec- 
tively a high SiO. concentration favour this process 
so that the reduction to silicon will be higher the 
more acid the slag is. High carbon-monoxide con- 
tents in the cupola gases. i.e. a reducing cupola 
atmosphere also favour the reduction of silicon 
from the slag as was already shown by D. Fleming’. 
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All these prerequisites are available in the hot-blast 
cupola. It is generally acknowledged that the use 
of hot blast, exactly like an increase in the fuel 
charge, decreases the combustion ratio 
___ 100 x per cent. Co. 
~ per cent.CO + percent. CO, 
ie. the cupola atmosphere becomes more reducing. 
Fig. 4 shows the influence of the blast tempera- 
ture, using various coke contents and a ratio of 
CaO: SiO, = 0.7 in the slag, on the silicon losses 
and pick-up in the above mentioned experimental 
GLAST TEMPERATURE, °C 


ne per cent., 
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The proportion of sulphur in the slag to sulphur | 


in the metal rises with increasing metal temperature 
and with decreasing FeO contents of the slag. 


Requirements of Hot-blast Cupolas 


After this short survey of some of the funda- 
mental experiments in the field of hot-blast cupola 
melting technique, it should now be possible to set 
forth certain requirements of a hot-blast cupola 
plant which have to be met in order to reproduce 
and utilize the metallurgical possibilities. An im- 
portant role is played, of course, by the blast tem- 

perature, and this was where development 


20 100 200 00 400 500 work on the Author’s hot-blast system 
+ + plants set 
| 
_A y Fic. of blast pe on 
T a % the increase in metal temperature 
3 a with various coke charges (according 
A to the International Research Group 
for the Hot-blast Cupola, and H. 
cool Jungbluth and K. Stockkamp). 
| 1400 
The object was to produce a recupera- 
2500 tor unit that would be capable, even with 


100 200 300 400 500 600 
BLAST TEMPERATURE , OEG. F 
cupola, insofar as this can be shown from the 
experiments made to date. It follows from these 
results that, with a coke to metal ratio of 1:11, a 
blast temperature of over 360 deg. C. is required to 
avoid silicon losses while with a coke to metal ratio 
of 1:7.7 it is necessary to preheat the blast merely 
to 210 deg. C. 
Sulphur Content 


Another question which is of considerable interest 
to the ironfounder is the sulphur content of the 
molten metal. It was to be expected that as a result 
of the smaller coke-charge in the hot-blast cupola 
the sulphur pick-up would also be lower than in 
the cold-blast cupola. This was _ consistently 
proved in practice. Careful observations of hot- 
blast cupolas soon showed, however, that the sulphur 
content of the cast iron did not come down pro- 
portionately to the extent expected from the reduc- 
tion in the coke charge but decreased many times 
greater. Piwowarsky and F. Hage in an investiga- 
tion of a hot-blast cupola system V.E.W.-Esslingen 
found the relations of sulphur contents in the metal, 
in the slag and in the cupola gases which are shown 
in Fig. 5. The illustration demonstrates that even 
the acid slag—CaO:SiO, = approximately 0.7— 
that was used here contributed to desulphurizing 
the iron to a considerable extent and that in this 
process, high metal-temperatures and obviously high 
cupola-temperatures, are a prerequisite because 
both the metal and the gas have already reached a 
State of equilibrium 80 in. above the tuyere level 
and hence, slag reactions cannot be expected as yet. 

The experiments of the Research Group for the 
Hot-blast Cupola made it possible to establish the 
quantitative relations which are shown in Fig. 6. 


the use of heavily dust-laden cupola gases, 

to produce a blast temperature which is 

not only constant over any desired length of melting 

time, but is also easily controllable. Furthermore, 
BLAST TEMPERATURE 


‘4 
' 
z=. 
VAVA 
Vat "4 
a ' 
: i 
100200300 400.“ S00. «600 700 800900 


BLAST TEMPERATURE DEG. F 
Fic. 4.—Influence of blast temperature on silicon 
loss or pick-up in relation to coke charge 


(according to International Research Group for 
the Hot-blast Cupola, and H. Jungbluth and 


K. Stockkamp). 


the blast temperature should be comparatively high, 


above 400 deg. C. in any case. Metallurgically the 


need exists for a cupola that can be operated for 
any desired length of time and in which metallurgi- 
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cal processes will not be disturbed by uncontrollable 
factors as, for instance, lining consumption. 

Fig. 7 shows schematically the design of such a 
cupola plant which endeavours to meet the require- 
ments mentioned to a considerable extent. Depend- 
ing on the amount of gas available and the melting 
rate of the installation, the stack gases are taken off 

—~ 
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there through the tuyeres (25) into the cupola, 4 
by-pass main (21) at the recuperator makes it 
possible to operate the cupola with cold blast if for 
some reason or other the hot-blast plant goes of. 
So far, the general arrangement corresponds to the 
generally known design principle of the hot-blast 
plant of any system; however, it differs from other 
designs greatly when it comes to design details of 
the various components. 


SULPHUR CONTENT, PER CENT 
the cupola at a temperature of approximately 400 to 
590 deg. C. through one or more take-offs, distri- 
buted around the circumference of the cupola, just 
below the upper level of the charged material. The 
charged materials above the take-offs and up to the 
level of the charging door serve to prevent the 
intrusion of infiltrated air into the system. 

Through a dust separator (4) and a 
stack-gas damper (5) the stack gases flow 


Cleaning of Stack Gases 
+22 YY) \ sd The need to keep the hot-blast tempera- 
SN 47 ture constant over a long melting cam- 
1,500 paign, which from the metallurgical point 
YY N N Of view is probably the most important 
20 YY NSN NN me Fic. 5.—Behaviour of sulphur in an acid- 
: Yj) YY NY lined hot-blast cupola of the Ess- 
| NSS so § lingen V.E.W. system (according to 
Yj E. Piwowarsky and F. Hage). 
410 YL rh requirement that has to be met by a hot- 
co » 5 blast unit, is closely connected with the 


question of dust separation from the 

cupola-stack gases. Therefore, a series 
of tests was initiated on a number of well-known 
dust-separating devices such as cyclones of various 
design. The success was surprisingly low! 


It was possible, of course, to separate the major 
part of coarse and medium-size dust, but it was 
just impossible to get out the very fine dust which 


Fe0-CONTENT, PER CENT 


into the stack-gas main and from there 


Fic. 6.—Sulphur content according to 


metal temperature and FeO content 
of the slag in the dcid-lined hot-blast 
cupola (International Research 
Group for the Hot-blast Cupola and 


H. Jungbluth and K. Stockkamp). 


into the combustion chamber (7) where 


2 

the sensible and latent heat of the stack 2,450 
gases are utilized by means of combustion. 

The hot-gas main (10) then leads the burnt gases to 
the recuperator into which the gases enter, in the 
design shown here, from the top and which they 
again leave at the top to go through the exhaust fan 
(14) and the stack (15) out above the roof into atmo- 
sphere. The cold-blast air from the blower also 
enters the recuperator at the top, goes in at the 
same end where the waste gases leave the recupera- 
tor, passes through the recuperator in a cross- 
counter flow manner and leaves it also at the top 
at the gas inlet side, now as hot blast. This hot 
blast is then led through a carefully insulated main 
(22) into the wind belt (24) of the cupola and from 
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is so detrimental to the efficient recuperator opera- 
tion. These very fine flour-like dusts still deposited 
on the heat-exchange elements and soon reduced 
the heat transfer and thereby the preheating of the 
blast. Irrespective of the detail recuperator design it 
was, therefore, frequently necessary to clean the 
recuperator with compressed air and at least once 
in a while, more thoroughly with sand blast or 
brushes. 

Actually, dust separation commences in the stack 
gas take-off. This was intentionally made rather 
large in order to keep the velocity of stack gases 
comparatively low at this point. A large propor- 
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tion of the coarser dust carried over is separated 
here, and these dust particles drop back into the 
cupola; the steep rise of the take-off pass favours 
this dust separation. A further pronounced dust 
removal takes place in the dust separator (4). The 
dust separated here is collected in the conical bottom 
and can be drawn off whenever necessary. The 
combustion chamber, as the successive large com- 
ponent part, has to fulfil a dual purpose, i.e. to.,burn 
the gases completely and also to a. 
serve as a further dust separator. 

To this end, it is made cylindri- Ct 
cal as a cyclone combustion 
chamber. The stack gases enter 
tangentially through the cylindri- 
cal shell after they have been 
thoroughly mixed at the inlet 
with a stream of combustion air 
supplied by the combustion air 
fan (8). The result is’ a long 
spiral flame rotating around the 


Fic. 7.—Diagram of a hot- \ 


blast cupola melting unit of 


the Strico/Cupodel system. 


centre line of the combustion 
chamber. This increases the path 
length for combustion to take 2 
place and thereby assures com- 25 
plete combustion of the stack 
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gases. At the same time there 


is a further dust-separation 
based on a cyclone principle, by 
which practically all of the re- 
maining medium-size dust is ™ 
removed. At the side of the gas inlet there is a 
small pilot burner (9) which serves for the ignition 
of stack gases in the combustion chamber; this 
pHot burner is usually operated on oil or gas. 

The gases now leaving the combustion chamber 
and from which the dust has been separated (as 
has been described), actually still contain some 
amount of the very fine dust. - All attempts to 
separate this latter dust mechanically or electrically 
have proved to be in vain. The only solution 
seemed to be to design the recuperator in such a 
way that a detrimental effect on its efficiency by the 
inevitable amount of very fine dust would be 
avoided. For this reason the recuperator was 
purpesely equipped with cast heat-exchange 
elements, or “ tubes ” for short. These tubes, which 
have an elliptical shape and walls between 0.16 and 
0.28 in. with total lengtlts of 59 up to 78.7 in., are 
placed horizontally in the gas stream which passes 
by the outside of the tubes while the blast air 
goes through the inside. The various tubes are 
grouped into banks dependent upon their particular 
function and consequent chemical composition, for 
instance, highly heat-resisting alloys in the hottest 
part of the recuperator. In these banks the tubes are 
tight against one another but can still move against 
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one another on ground surfaces. This prevents 
tension cracks to a considerable extent and makes 
possible the continuous operation of the recuperator. 
The various banks, and for blast temperatures up to 
550 deg. C. there are normally four of such banks 
with varying numbers of tubes, are joined by the 
recuperator steel frame by means of specially de- 
signed expansion joints which prevent stresses being 
carried over to the recuperator structure, but still 
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permit the natural expansion of tubes and banks of 
tubes. With this particular design any tube can, 
furthermore, be taken out and replaced without 
difficulty. Unfortunately, it is not possible to com- 
ment. about the frequency of this replacement 
operation because a great number of hot-blast 
plants of this system have now been in operation 
for several years without needing replacement. 
However, facilities for replacing the tubes are 
present and have been tested on experimental re- 
cuperators. 


Other Dust Problems 


Although all these newer developments increased 
the life of the recuperator and made it mechanically 
safe in operation, they still did not entirely solve the 
dust problem, because it was still necessary to blow 
the tubes with compressed air from time to time 
and to clean them thoroughly at least once a month. 
Particularly inconvenient were sinterings which 
attached to the hottest tubes at the gas inlet side of 
the recuperator and were difficult to remove. These 
developed where the burnt gases from the com- 
bustion chamber entered the recuperator at too high 
a temperature. Such high temperatures did not 


present any danger to the heat-exchange elements 
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themselves, because these could readily stand tem- 
peratures up to 1,150 deg. C. due to their chemical 
composition, but they were often above the sinter- 
ing temperature of the dust getting into the re- 
cuperator. It was first attempted to cool the burnt 
gases by means of introducing cold air, but these 
attempts were not successful. Apart from the fact 
that cooling by cold air was always very abrupt, 
there were occasions, when for instance the cupola 
was operated on high coke-ratios and correspond- 
ingly high carbon-monoxide percentages in the stack 
gases, that a further combustion took place, causing 
additional temperature increases at this most 
endangered spot of the recuperator. 
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which makes the cooling effect very mild. Simy. 
taneously, the waste-gas recirculation presents this 
important advantage, namely, that the correspond. 
ing quantity of heat which is recirculated need not 
be taken off the cupola in the form of stack gas 
which means that less stack gas is taken from the 
cupola. The stack gas, of course, is responsible for 
bringing in the dust, while the recirculated gases 
have already lost their last dust contents, so that 
the use of this kind of cooling reduces the amount 
of dust in the recuperator considerably. A control 
of the gas-inlet temperature to the recuperator by 
means of this waste-gas recirculation to a maximum 
level which is below the sintering temperature of 
the dust furthermore avoids any possibility of the 
dust sintering on to the tubes and possibly blocking 
the recuperator. 


TUBE RECUPERATOF 


> 


The latest step to settle the dust ques. 


MANUAL CONTROL 


aa 


tion for the recuperator and, therefore. 


= 


to facilitate continuous operation of the 


ECUPERATOR INLET 


hot-blast unit was the introduction of 


430°C 


mechanical shot cleaning of the recupera- 


$ tor tubes. With this shot cleaning accord- 


i 
HOT BLAST: 
+ 


400% 


ing to a Swedish process which was 


+ 
t 


f - known from boiler practice and which 


RECUPERATOR OUTLET——— 
= 


was suitably developed further for use in 


this hot-blast system, a spray of small 


} t steel shot is dropped on to the recupera- 
n 0 9 = tor tubes from a container on top of the 
°F [CASTIIRON RECUPERATOR °c recuperator (12) over suitably-shaped dis- 
MANUAL CONTROL * aaaee persers.. The dust is carried along by 
932 500 
752 
= Fic. 8. — Temperature curves from 
RECUPERATOR OUTLET modern hot-blast cupola units. 
392 + 200 
Crane ue —| the shot and is collected together with 
? the shot in a hopper in the lower part of 
- — the recuperator. The steel shot is then 
A hy separated from the dust and carried back 
into the container by means of com- 
VSIACK GAS OFR-TAKE7 W pressed air supplied by a small blower, 
BY v=—1 while the dust can be removed easily 
HOT BLAST. whenever required. This method of 
cleaning the recuperator, which is done 
~ during actual operation, made it possible 
: 
barre, | together with the other steps described 
AUTOMATICAL CONTROL GERMANY to operate the hot-blast unit continuously 
with a constant and easily controllable 
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The problem was solved only through the use of 
a waste-gas recirculation (17) with which all plants 
of this system are now equipped. By operating 
butterfly valves between the waste-gas recirculation 
main and the exhaust stack an accurately control- 
lable volume of waste gases from the far side of 
the recuperator can be recirculated to the hot gas 
main (10) ahead of the recuperator and thus be 
mixed thoroughly with the burnt gases from the com- 
bustion chamber. These waste gases still have a 
temperature of approximately 250 to 300 deg. C. so 
that they carry a considerable amount of heat, 


4 13 12 


blast temperature. All these control and 
regulating devices can, of course, be operated man- 
ually. However, it appeared desirable to develop 
automatic controls for the operation of the hot- 
blast unit which, after all, is only an auxiliary part 
of the cupola. 

Fig. 8 shows the hot-bfast temperature curves of 
a ho*-blast unit incorporating a steel-tube recupera- 
tor and operated by hand, below this a manually- 
controlled plant with cast recuperator which was 
equipped only with waste-gas recirculation but had 
no shot-cleaning equipment, and below this a section 
of the recordings of a fully automatic-controlled 
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large plant. A comparison of the different curves 
shows to what extent the target that was set, namely 
to keep constant blast temperatures over long melt- 
ing periods, has been reached. A view of a control 
panel of such a modern hot-blast cupola plant is 
given in Fig. 9. 
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(Courtesy Platts (Barton) Limited) 
Fic. 9.—Control panel of a fully automatically-controlled hot-blast cupola melting unit. 


In addition to the hot-blast unit, the cupola itself 
had to be altered to meet the higher requirements 
imposed on it. Freely movable windbelts (24) and 
new tuyeres (25) were developed, and new cupola 
linings were investigated and experimented with. 
With the utilization of American experience, a new 


Fic. 10.—View of a hot-blast cupola melting unit operating without melting-zone lining. 


(Courtesy Platts (Barton) Limited) 
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lining material came up in Europe for the operation 
of hot-blast cupolas with basic slag, namely carbon. 


S 


4 


Fic. 11—-Diagram showing the pressure cooling 
system for cupolas. 


Cooling Methods 


Extensive investigations were made during the 
last few years on the development of a cupola in 
which it would be possible to melt for long periods 
with either acid, neutral or basic operation. Experi- 
ments led to a cupola with ccoling device where in 
the melting zone there is no lining but a thin, under- 
cooled and, therefore, neutraily reacting slag-iron 
layer. Water-cooled cupolas, also for cold-blast 
operation, have existed for a long time. They were 
primarily intended to delay lining erosion in the 
melting zone and thereby permit of longer melting 
periods. The reduced lining erosion also made it 
easier to operate such a cupola with neutral or basic 
slag. Apart from the known materials of acid, basic 
or neutral composition, a lining material of carbon 
Or a mixture of ganister and carbon gave satis- 
factory results. Such cupolas started out with the 
melting zone covered by a layer of lining which, in 
the course of the melt, burnt down and left only a 
thin protective layer of slag on the cupola shell. 
The cupola was then taken out of operation and 
relined. The cooled cupola required a certain 
volume of water to cool the cupola shell and also, 
if required, the tuyeres, as well as a larger amount 
of fuel to compensate for the heat losses caused 
by the water cooling. The data in the literature 
on the amount of the additional required fuel and 
on the required amount of water fluctuate ex- 
ceedingly, which is no doubt attributable to the 
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widely-varying melting practices. Deviations of the 
same extent were fourid in the figures for the specific 
melting rate per hour, per unit of cross section of 
the cupola. Apart from a few older publications, 
there was very little experience on which to base 
the development of the new cupola without lining, 

Fundamental metallurgical advantages were 
shown in pilot experiments, using a modified design 
of a water-jacket cupola; these were made some 
years ago and had been reported*. The long course 
of development brought about two different designs 
of water-cooled hot-blast cupolas, without lining, 
which differed from one another not so much in 
their metallurgical behaviour but in the method of 
cooling. The simplest design with conical, water- 
sprayed shell in the melting zone and projecting 
water-cooled tuyeres is shown in Fig. 7. Plants of 
this system are now in satisfactory operation in 
Great Britain at Dobson & Barlow, Limited, and at 
Platts (Barton) Limited of Textile Machinery 
Makers Limited. One such plant is shown in 
Fig. 10. 


Water Requirements 
To cool the cupola with water requires a con- 


_Siderable amount of water, which according to 


R. Doat and DeBock and also J. R. Njedosjek can 
amount to as much as 2,200 gallons per ton of 
molten metal, when operating with a temperature 
rise in the water of 18 deg. F. The water consump- 
tion figures obtained in the meantime with a cupola 
without lining were found to be around 1,900 gallons 
per ton of molten metal. With the shortage of 
water such as prevails in many parts of Germany, 
especially in the Ruhr, a water consumption as 
high as this considerably augments the expense. 
Moreover, it must be borne in mind that an 
appreciable quantity of heat is permanently lost 
through this water, which at a water temperature 
rise of 86 to 122 deg. F. can hardly be utilized 
again. Therefore, a new cooling system was 
developed for these cases, in which cooling tubes 
are installed in the cupola parallel to the shell and 
the water in the cooling tubes is heated under 
generation of pressure and is removed as saturated 
steam. With the utilization of the heat of vaporiza- 
tion the amount of water that has to be continuously 
added to this cooling system comes to only one-tenth 
tc one-twentieth of that required in the normal 
water-cooling designs. Another advantage of this 
system is that the heat lost-in the cupola through 
cooling can be reapplied economically in the form 
of steam. Fig. 11 shows the diagram of such a 
pressure-cooling system. Tuyeres. slag separators, 
or other components that are.to be cooled can also 
be connected to this system. 
(To be continued) 
REFERENCES.* 
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Electric-arc Furnace Investigations 


The possibility of controlling power input to a 5-ton 
arc furnace according to ine temperature of the 
roof is being investigated by the Electric Process Sub- 
Committee of BISRA (Steelmaking Division). In this 
connection, Steel, Peech & Tozer has found it 
practicable to measure the roof temperature with a 
thermocouple, a life of 15 heats being obtained from 
one couple. In the trial, as soon as the charge was 
melted flat, input had to be reduced to avoid damage 
to side walls rather than to the roof. Both roof and 
wall temperatures were therefore measured on the ex- 
perimental furnace. The temperature of the furnace 
wall 3 in. above the slag line was on the average 60 
deg. C. higher and the top of the furnace wall about 
20 deg. C. lower than that of the roof. The effect of 
power input has been investigated on a 3-ton arc fur- 
nace operated by the Clyde Alloy Steel Company, 
Limited. The power input was varied from 1,100 to 
2,000 kw. and, at the highest as compared with the 
lowest power input, the electricity consumption per ton 
was reduced by about 6 per cent. and the melting time 
by about half. It was also shown that by using higher 
voltages and lower current the higher power input 
had little effect on the maximum demand. 

Preliminary investigations of the distribution of 
sulphur and phosphorus between slag and metal in 
electric-arc furnaces have indicated that slags are 
capable of removing more sulphur from the metal 
during the reducing period than they actually do. The 
phosphorus contents of the metal did not agree with 
the calculated equilibrium values. These values were 
based on equilibrium equations derived from studies 
of slags typical of open-hearth practice; these slags 
contain very much more iron oxide than the reducing 
slags of the electric process. Fundamental work on 
electric-furnace slags is therefore needed, states the 
report, and is to be undertaken. A heavy direct current 
will flow through the bath of an arc furnace if the 
hearth is connected to the star point of the trans- 
former, or to an artificial star point. In a preliminary 
investigation on a 3-ton furnace a current of 250 amps 
was measured. 


Bessemer Centenary Exhibition 


To commemorate the centenary of Sir Henry 
Bessemer’s discovery of the converter method of pro- 
ducing steel, Hitchin Urban District Council have 
organized for this week, several civic functions, includ- 
ing an industrial exhibition and the unveiling of a 
plaque at Charlton House, near Hitchin, where Besse- 
mer was born and spent much of his early life. 

The exhibition, which is being held in Hitchin Town 
Hall from December 4 to 8, includes a_ section 
devoted to Bessemer’s other inventions, and by means 
of photographs, models and specimens of various types 
of steel, a brief history of the iron and steel industry 
is portrayed. Among local firms exhibiting some 
of the latest equipment and machinery is George Kent, 
Limited, whose display includes a wide range of products 
manufactured by the instrument, mechanical-meter and 
steering-gear divisions. The centre-piece of the stand 
is a cam-generating machine from their new factory now 
in production at Hitchin. 


Last Monpay the British Steel Castings Reséarch 
Association removed from Broomgrove Lodge to its 
new laboratories at East Bank Road, Sheffield, 2 (tele- 
phone: Sheffield 28647). 
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Wilkinson Commemoratory Tablet 


A memorial tablet to the great ironmaster, John 
Wilkinson, was unveiled on November 24, in a corner 
of Great Bridge Road Playing Fields at Bilston, on the 
site where Wilkinson erected his first Black Country 
blast furnace in 1757-58. John Wilkinson’s place in 
the history of the iron trade has thus been recognized 
by Bilston Historical Society. Earlier this year they 
had the memorial tablet appropriately cast in iron. 

Wilkinson, whose contemporaries are said to have 
called him “ iron mad,” built his iron kingdom on the 
basis of the mineral-fuel smelting process, developed 
by Abraham Darby in 1709, which enabled him to start 
his furnace at Bilston where there were abundant iron- 
stone and coal supplies. He was the first user of the 
Watt engine, in 1775, to blow a blast furnace and was 
largely responsible for its success. His own boring 
mill in 1774 made it possible to bore the cast-iron 
cylinder to the degree of accuracy demanded by Watt's 
design, and thus he established the principle of a rigid 
boring bar as distinct from the earlier floating type. 
As the first iron-boat builder Wilkinson is well known ; 
he also pioneered the use of iron in building and he 
made a cast-iron pulpit which exists to-day in Hall 
Green West Wesley Chapel, Bradley, Staffs. 


New Company to Produce Reactor 
Graphite 


Special quality graphite for the nuclear reactor 
furnaces of atomic power stations is to be manu- 
factured on Tyneside by a new British Company— 
Anglo Great Lakes Corporation, Limited. The group 
of companies supporting the new company consists of 
C. A. Parsons & Company, Limited, A. Reyrolle & 
Company, Limited, Sir Robert McAlpine & Sons, and 
Clarke Chapman & Company, Limited, in collaboration 
= the Great Lakes Carbon Corporation of New 

ork. 

The moderator in nuclear reactors of the Calder Hall 
type, it is stated, is a graphite of high purity and high 
density, and to assist in meeting the requirements for 
such graphite, this new project is being started. The 
expected cost of the whole project is £6,000,000. 


New Trade Marks Rules 


Changes in the rules governing trade marks are 
announced by the Board of Trade. The prohibi- 
tion on the use of the Royal or Imperial arms in trade 
marks has been clarified. In particular such words as 
“ royal” or “ imperial ” are no longer forbidden unless 
their use implies royal patronage, past or present. The 
prohibition on the use of the word “ Anzac” in trade 
marks remains in force. The revision also includes an 
extension from one to two months of the period allowed 
in certain procedures where applications have to be 
made to the Registrar. 

These changes are given effect by the Trade Marks 
(Amendment) Rules, 1956 (SI No. 1844), which came 
into operation on November 30. 


THE BRITISH TRANSPORT COMMISSION have approved 
the provision of additional port facilities, costing 
£1,365,000, at Newport and Barry Docks, South Wales. 
At Newport, the works will involve the expenditure 
of £1,100,000 on the provision of transit sheds, of 
quay cranes and other mechanical equipment, and on 
improved road and rail access. 
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Fuel-oil Allocation 


In some quarters it is being suggested that, in his 
recent speech to the Institute of Export, Mr. A. R. 
Low, Minister of State, Board of Trade, implied that 
firms not exporting would be lowest on the list if the 
Government has to discriminate in the allocation of 
fuel oil. Industry has been warned by the Minister of 
Fuel and Power that supplies of diesel fuel will have 
to be reduced by 20 per cent. from January 1. The 
Government, said Mr. Low, was working out arrange- 
ments so that there should be the least dislocation and 
uncertainty. There might have to be some discrimina- 
tion in due course.. Similarly, if a larger cut had to 
follow, there too it might be necessary to discriminate. 

He pointed out that there would have to be con- 
siderable increases in dollar payments for oil and a 
reduction in dollar receipts and he went on to urge 
industry to use the available oil to give exports priority. 
Mr. Aubrey Jones, the Minister of Fuel and Power, 
said much the same at the Electrical Power Engineers’ 
Association dinner, the same evening. In neither in- 
stance was the threatened discrimination related to the 
volume of export business carried on. Indeed, how 
could it be? There must be many firms throughout 
the country carrying out work only distantly related to 
the export drive, but still of vital importance to the 
country’s economy and it would be improbable that 
their claims would be disregarded out of hand. 


Testing Tall Structures 


It has always been difficult to test masts and towers 
effectively, because of the need to have a point of 
support for the rope at the same height as the struc- 
ture when applying horizontal loads. Stewarts and 
Lloyds, Limited, has solved the problem by establish- 
ing a testing station for tall structures in a disused 
quarry at Wirksworth (Derbyshire), known locally as 
“The Monkey Hole.” 

The quarry is entered through a narrow cleft in the 
face of a limestone cliff 150-ft. high, which in effect 
gives four walls to which the structure to be tested can 
be anchored. The station was open to visitors on 
Tuesday of last week, when a tubular steel structure for 
the Central Electricity Authority was seen in position 
for test. Stewarts and Lloyds set up the station pri- 
marily for its own use, but it will be available also to 
other structural manufacturers. 

Why “The Monkey Hole”? The story goes that 
in days gone by a travelling Italian organ grinder 
occasionally used to entertain the men working in the 
quarry, dangling a rope down from the top on which 
his monkey would perform tricks (and collect the 
money). The breaking of the rope brought the per- 
formances—and the monkey—to an abrupt and un- 
timely end, but the name has stuck. 


British Tabulating—GEC Venture 


Computer Developments, Limited, has been formed 
by the General Electric Company, Limited, and the 
British Tabulating Machine Company, Limited, with 
an authorized capital of £10,000. 


Directors of the new company are:—Mr. H. V. 


Stammers, chairman, Col. J. A. Davies, Mr. C. G. 
Holland-Martin, and Mr. C. Mead (representing British 
Tabulating). and Mr. T. W. Heather, deputy chair- 
man, Mr. J. J. Gracie. Mr. O. W. Humphreys. and 
Mr. E. C. H. Organ (representing GEC). Mr. D. C. 
Espley, of GEC, has been appointed chief executive. 
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“ Cut-throat Competition ” 
for Young Scientists 


“If industry wants technologists it has to back 
technological education,” said Mr. A. A. Part, 
Permanent Under-Secretary for Further Education, 
Ministry of Education, in Sheffield on November 26. 
He was speaking to a directors’ conference of Yorkshire 
industrialists and educationists on the recruitment and 
training of technologists. 

To-day the country had the fewest 18-year-oids for 
100 years and too few of them were training to be 
scientists and engineers. Consequently there was cut- 
throat competition in industry for them. 

He commended “sandwich” courses at a “ modest 
investment” of £640 for the cost of training over a 
four-year course. The authorities were playing their 
part. He hoped there would be support “all down 
the line.” 

A resolution urging managements to submit to the 
Academic Board half-yearly reports on the extent 
to which they are making use of the facilities avail- 
able for technical training at an advanced level for 
employees, was referred to by the chairman of the 
board, Sir Harold West. 

Other speakers at the conference were:—Lord Hives, 
chairman of Rolls-Royce, Limited; the Master Cutler, 
Sir Peter Roberts; Mr. Stanley Moffett, Sheffield’s 
director of education; and Mr. W. D. Pugh, managing 
director of the English Steel Corporation, Limited. 


High-pressure Steam Turbine for 
Margam 


What is believed to be the highest pressure steam 
turbine yet to be made in Britain has _ been 
ordered from Richardsons, Westgarth (Hartlepool), 
Limited. It is to be installed at the Margam “B” 
power station of the Steel Company of Wales, Limited. 

The turbine is to be constructed for a live steam 
pressure of 3,000 Ib. per sq. in. g. and temperature 
of 1,050 deg. F. The exhaust steam after reheating 
will be discharged into the existing 600 Ib. per sq. in. g. 
steam main. 

A maximum quantity of 240,000 Ib. per hour of 
steam will be supplied from a Benson boiler and under 
these conditions an alternator output of 9,250 kw. 
will be available for the steelworks. 

A special design of double casing turbine will be 
adopted on account of the high pressure and tempera- 
ture, and the unit will be designed in conjunction 
with Brown Boveri & Company, of Switzerland. 


New Coke Ovens for Dorman Long 


Designed to attain a bigger output than any other 
plant in the country, two new batteries of coke 
ovens were put into production at the Cleveland works 
of Dorman, Long & Company, Limited, last week. 

Part of the company’s £18,000,000 development pro- 
gramme, the new installation, comprizing 150 ovens, 
has taken nearly three years to complete. Construc- 
tion has been in the hands of Simon-Carves, Limited, 
Stockport, and carbonizing capacity is expected to yield 
15,000 tons of graded coke from a weekly consumption 
of 25,000 tons of Durham coal. 

Extra gas from the new ovens will be used to fire 
the company’s steel furnaces at Cleveland. Lackenby, 
and Redcar. 
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Internal Stress in Castings’ 
Second Report of IBF Sub-committee T.S.32, discussed in Cardiff 


Initially, the chairman (Dr. A. B. Everest) recalled that the sib-committee T.S.32 
had been functioning for a large number of years; and commenced with the early 
work carried out in the Technical Council on the relief of internal stress. Questions 
and answers were next dealt with on how internal stress arose and how it could be 
avoided. Previous reports of sub-committees T.S.18 and T.S.17 were referred to, 
which also dealt with the subject of stress. .Pouring temperature, cooling time, 
mould restraint and hot-tearing were among other subjects covered. 


Effect of Stripping and Pouring Temperatures 

Opening the discussion, Mr. A. E. PEACE said 
naturally the first thing which he, as chairman of the 
Technical Council, wished to say was how good 
the Report was. Undoubtedly, the committee had 
been set a very difficult task and had tackled it 
extremely well. He wished to acknowledge the work 
they had done and also the outside helpers to 
whom they had had to resort to make the larger 
castings which had been produced. He believed the 
writing of the Report was as clear as it was possible 
to make such a very difficult subject, and in particu- 
lar, he thought Mr. Hallett’s brief introduction of it 
had served to enlighten members who might not 
have read it the three or four times which were 
probably necessary. He believed he was right in 
saying that in the concluding recommendations, 
there was no reference to the effect of the stripping 
temperature, and he believed that was a factor 
which had to be taken into account at times on 
mechanized plant. Another factor in connection 
with temperature differentials in the casting was 
surely pouring temperature? 

Mr. HALLETT, in reply, said he was very grateful 
to Mr. Peace for his approval of the committee’s 
work, and wished to emphasize how very much they 
appreciated the amount of co-operation which had 
been secured from many founders (completely 
monopolizing whole foundry bays on occasion), in 
order to get the castings through. 

The answers to Mr. Peace’s questions were con- 
tained in the Report of T.S.18, which had formed 
the starting point of their own work. It was correct 
to say that stripping temperature did affect internal 
Stresses, and T.S.18 showed that the hotter a casting 
of the three-limbed grid design was stripped, the 
less was the internal stress—the reason being that 
the thick centre-member had its cooling retarded by 
the surrounding layer of hot sand. If it was 
possible to strip the casting quickly, one removed 
that centre limb from the hot sand, thus speeding 
up its cooling so that it caught up the light sections 
on the outside much more quickly than it would 
have done otherwise. Ir that particular case, there 
was no doubt whatsoever that internal stresses were 
reduced by hot stripping. Similarly, pouring tem- 
perature could have a big effect. Figures were 
quoted also in the Report of T.S.18 which showed 
that if the pouring was arranged so that the heavy 


“Revort presented at the Cardiff Conference of the Institute 
of British Foundrymen and printed in the JournaL, July 5, 1956. 


centre-member got hotter than it would have done 
otherwise, there would be more internal stresses: 
in other words with a high pouring temperature, 
there was more “warming up” of the sand and 
more internal ‘stresses. It all formed a consistent 
story. 

Dr. H. T. AnGus (British Cast Iron Research 
Association) said Mr. Hallett’s clear exposition had 
filled him with admiration; he wished also to say 
how much he appreciated the work of the founders 
who had carried out the actual casting; he knew 
only too well what disruption that sort of experi- 
mental work could cause in the routine production 
of a foundry. With regard to hot knock-out, most 
people had the impression that knocking-out hot was 
automatically going to increase stress. In fact he 
had held that view himself, and he could very well 
remember complaining bitterly to the works 
manager that the speeding up was causing cracked 
castings, but after having sent a couple of dozen 
castings round three times before they were 
knocked-out he had found there were more of those 
cracked than the others! The other point was that 
the hot knock-out would not reduce stress, unless 
the castings were knocked-out hot enough. 

Mr. HALLETT replied that it was very largely due 
to the clear thought of Dr. Angus that they had 
finally been able to sort out what they believed to be 
the key to the picture of the formation of internal 
stresses, namely the fact that the plastic strain under- 
gone by a casting during cooling led to a condition 
of zero stress at a time when there were big 
temperature differences existing in the casting. 


Another Viewpoint 


Mr. J. M. MIDDLETON (British Steel Castings 
Research Association) disagreed with the general 
statement that it was impossible to get stresses in 
castings at elevated temperatures, because it must 
clearly depend upon the size of the castings. With 
a very small casting, cooling very rapidly, the 
casting had not time to stretch to relieve itself from 
the stresses, as was clearly shown in the work by 
Briggs. The second point was that the measures 
recommended by the committee to prevent internal 
stresses—namely by reducing the temperature 
gradients in the casting—also affected directional 
solidification, that being especially so with green- 
sand castings, and it would seem that the best pro- 
cedure would be to produce the temperature 
gradients necessary for feeding and then to apply 
the measures that the committee recommended 
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Internal Stress in Castings—Discussion 


(such as air cooling, or the inclusion of heaters in 
the castings), to give the more equalized cooling 
rate after the feeding was finished. 

Mr. HALLETT, in reply, said he was very glad to 
have Mr. Middleton’s contribution, because he was 
so well known for the work which he had done on 
the allied subject of hot-tearing. Mr. Middleton 
had been thinking much more about the upper 
range end of the temperature scale, and the com- 
mittee had been considering more about the lower 
range. It was obviously right to say that it was 
possible to have internal stresses if the casting was 
cooling so quickly that there was no time for creep 
to occur, but he still thought that was a refinement 
on the argument and that the sub-committee was 
not far from the truth when it said that the bulk 
of the internal stress was formed at low tempera- 
tures. He was very conscious of the fact that the 
recommendations were brief and could be subject 
to a good deal of modification. An attempt had 
been made to set out the principles which must be 
followed from the stress point of view, but at the 
same time one also had to envisage the rdéle of 
hot-tearing and soundness in the production of 
castings in practice. 

Mr. T. R. TwicGer (British Piston Ring Com- 
pany, Limited) said there was no reference in the 
Report to getting rid of those stresses once they were 
there (that was if one could not manage to avoid 
them) and he thought the committee should have in 
mind the previous work which had been done some 
years ago, under the chairmanship of Mr. Russell, 
by a committee which dealt with the removal of 
internal stresses, and he wondered if the present 
work had caused any question to be raised regard- 
ing the adequacy of the previous report. 

Mr. HALLETT replied that there had been a paper 
by Mr. Russell and there was also a report by 
sub-committee T.S.17 (of which the ex-president 
was the chairman), and their results would not be 
the subject of any modification. The procedures 
which were laid down for the removal of internal 
stresses were valid to-day, just as recommended by 
the committee, as confirmed by Mr. Russell’s paper, 
and also by one which he himself had given in 
conjunction with Mr. Wing. 


Over-generalization Alleged 


Mr. G. R. SHOTTON (Shotton Brothers, Oldbury) 
said there was one respect in which he would take 
the committee to task, and that was that in his 
view they had tended to over-generalize in their 
recommendations, in some respects. He did not in 
any way question the statement that the evening 
up of temperatures was a very important—and 
probably the most important—factor, but he did 
question some of their generalizations. On page 8 
of the Report, Mr. Hallett distinguished between 
hot tearing and hot cracking. He was at a loss to 
understand what the distinction meant when one 
thought in terms of stress: it was a tempera- 
ture difference—the hot tear was a high-temperature 
effect and the hot crack was a low-temperature 
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effect—but the effect, as far as stress was concerned, 
was the same whether it occurred at high or loy 
temperature, and there was no doubt that in deal. 
ing with a metal like white iron one did get a |g 
of cracking due to mould or core restraint. He fel; 
the committee had been a little guilty of drawing 
a generalized statement based on the particular 
tests which they had carried out and applying it to 
a wider field where other considerations, such as 
mould restraint, became very important. 

Mr. HALLETT replied that on the subject of hot 
tearing he did not think he was giving any con. 
fidential information away if he said that T.S, 3) 
had been asked to prepare a brief statement on hoi 
tearing for submission to the Technical Councii, 
and which it was hoped in due course would be 
available to all members. When Mr. Shotton had 
read that statement, he should be able to under. 
stand the difference between hot tears and hot 
cracks. The malleable iron industry suffered from 
some peculiar defects which were sometimes called 
hot-tears and sometimes hot-cracks. Until more 
details were published on their occurrence, it was 
impossible to say how they were caused. With 
regard to mould restraint, he entirely agreed with 
Mr. Shotton that the sub-committee had based its 
recommendations on the study of a relatively few 
castings, and they might have been guilty of over- 
generalization. An endeavour had been made to 
get general results on the evidence then available. 
If there was no mould restraint, and certainly if 
there were no temperature differences, one could 
not get internal stresses. The plastic deformation 
at high temperatures was an essential part of the 
formation of the ultimate residual internal stresses, 
but a perfectly uniform strain, by itself, would not 
give internal residual stresses. In the case of a 
simple, thin, tubular casting made around a hard 
core—such as an iron core—if the mechanical 
properties of the material were normal, the casting 
would probably hot-tear—it might even hot-crack! 
However, if it reached room temperature and then 
one could pull the core out, there would be no 
residual stresses left in the casting because there 
would merely have been a balance of elastic in- 
ternal stresses against the resistance of the mould. 
If one took away the resistance of the mould, the 
balancing elastic stresses would disappear in the 
casting. One had to have differential strain, which 
was very often connected with differential tempera- 
ture, for residual stresses to occur. 


Sub-zero Anomalies 


Mr. F. H. Smita (ALAR Limited) said there was 
a point which Mr. Hallett had remarked was not of 
general importance in his introduction, but it might 
be to some people: there was a statement in the 
Report to the effect that “Exposure to sub-zero 
temperatures does not lead to relief of stress.” 
That was another example of over-generalization 
and it was certainly not substantiated by. the pre- 
vious paragraph. The castings in the test were 


submitted to a rapid change of temperature—they 
were in fact quenched from normal temperatures 
to —180 deg. C. 


It was difficult to understand 
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quite why that was done, since the whole of the 
Report was intended to illustrate that rapid changes 
of temperature, because of different cooling rates, 
led to stresses. The sub-committee apparently 
wished the Report to apply to non-ferrous metals 
and to other materials as well. Generally speak- 
ing, it was not true to say that there was no 
evidence that the low-temperature treatment did in 
fact, in certain circumstances, lead to a relief of 
stress, and he did not mean by encouraging phase 
transformation but actual relief of casting stresses. 
One firm in the United States of America had a 
process for the stress-relief of aluminium-alloy 
castings used for instrumentation purposes, where 
the dimensional stability had to be very good in- 
deed, and they employed a rapid cycle of treatment 
from —140 to about +240 deg. C., three or four 
times, and then claimed stability to something like 
0.000001 in. Just how the mechanism worked was 
difficult to understand, but possibly it was by the 
repeated expansion and contraction of the casting 
over quite a wide range. It had to be remembered 
that the stresses represented very much more than 
they would with cast iron or steel, where the pro- 
perties at elevated temperatures were so much 
better. However, before the Report was finally 
published, it should be made clear that it did not 
purport to mean exactly what it said with respect 
to light alloys. 

Mr. Hallett was not doing himself justice when 
he said that he did not think people would under- 
stand the Report; his own impression was that it 
would be very useful to the castings industry, to 
assist the production of castings with less internal 
stress and therefore giving less trouble in service, 
and also it would be very useful to have in it an 
appendix on methods of relieving stress, because it 
was not always possible to make castings without 
some stress in them. 

Mr. HALLETT, replying to Mr. Smith, said they 
had received a similar comment from a former 
member of the sub-committee, Professor Dodd, 
who was now in Pennsylvania, and who had re- 
ferred to precisely the same point. It should be 
made clear that the committee did not initiate the 
work on sub-zero treatment. It was work which 
was carried out by one of the members at some- 
body’s else’s specific request. The committee did 
not think that the process of plunging castings into 
liquid-air was very sensible as a treatment for the 
relief of internal stress, but since it had been done, 
it was included in the Report, and the comment in 
regard to the process was intended to apply only 
to the iron grids quenched under those conditions. 
Concluding his remarks, Mr. Hallett said that the 
exposure of aluminium castings to low tempera- 
tures did seem to be capable of relieving stress and 
he would consider the point further in the written 
discussion. 

THE CHAIRMAN, closing the verbal discussion, 
Said the industry owed a very great debt of grati- 
tude to Mr. Hallett and his sub-committee for the 
work they were doing. It was wonderful that they 
retained their enthusiasm over the years, and had 
still found fresh avenues of research, so that the 
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work was continuing. In proposing a vote of thanks 
to Mr. Hallett, he wished to express appreciation 
for the tremendous job which he had done in 
making such a very difficult subject clear. 


WRITTEN COMMENT 


PROFESSOR R. A. Dopp wrote that the statement 
by the sub-committee that treatment of castings at 
sub-zero temperatures certainly did not lead to a 
reduction in residual stresses, seemed rather too 
sweeping. It might apply to cast iron, but there 
was evidence that deep-freezing constituted quite 
an effective method of stress-relieving non-ferrous 
and light alloys. 

In a process used by the Westinghouse Company’, 
aluminium-alloy castings to specification Alcan 
135-T22 receive a four-hour treatment at —120 
deg. F., which was said to result in an appreciable 
diminution in residual stresses. It was claimed that 
this procedure was most successful in minimizing 
the ‘machining distortion of a wide variety of com- 
plicated castings, and that its effectiveness had also 
been demonstrated with castings in Alcan 350-W 
and in PDS 5-1 bronze. Dickinson* suggested a 
heat-treatment cycle for aluminium alloys, employ- 
ing a similar stress-relieving temperature (— 140 
deg. F.) combined with an ageing temperature 
approximately 20 deg. F. above that normally 
used, and quoted the process as being effective for 
aluminium- and magnesium-alloy castings and 
forgings. 

The fact that a distinction might have to be 
drawn between ferrous and non-ferrous materials 
as regards the possibility of sub-zero stress-relieving 
was emphasized by the work of Gunnert* who com- 
mented that, from purely theoretical considerations, 
sub-zero treatment of welded steel plates could not 
provide much reduction in residual stresses without 
causing brittleness. In conclusion, it would be 
interesting to learn why the sub-committee selected 
liquid oxygen as a medium for experiments on 
stress-relief. The boiling point of liquid oxygen 
(—183 deg. C.) was far below the temperature 
chosen by other investigators in this field, and 
quenching from ambient temperatures into a bath 
at —183 deg. C. would inevitably impose high 
stresses on castings of irregular cross-section. If 
brittleness developed at these low temperatures, 
then the risk of cracking was clearly very 
appreciable. The problem of sub-zero stress-relief 
formed part of a wider project which was currently 
being investigated in the Department of Metallurgi- 
cal Engineering in the University of Pennsylvania. 

Mr. HALLETT wrote that the members of sub- 
committee TS. 32 were very glad to hear from their 
former colleague, Professor Dodd. He raised some 
points which had also been mentioned by Mr. F. H. 
Smith in the oral discussion. It should first be 
emphasized that the work on the plunging of cast- 
iron grids into liquid oxygen had not been initiated 
by the sub-committee but had been carried out by 
one of the members in response to a_ specific 
request. The sub-committee’s conclusions on sub- 
zero treatment were intended to apply only to the 
tests they had performed. 
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Internal Stress in Castings—Discussion 


The treatments on aluminium alloys mentioned 
by Professor Dodd and by Mr. Smith were interest- 
ing and the original references, while somewhat 
vague, certainly supported the idea that there was 
genuine stress-relief. The only explanation which 
the sub-committee could put forward for this stress- 
relief was based on local increases in stress during 
the treatment, which would lead to plastic deform- 
ation and consequently, to some final relief of 
stress. For example, if a casting with a thin 
member in compression and a thick member in 
tension (or a simple casting with compressive 
stresses on the surface and tensile stresses in the 
interior) was cooled to a low temperature, the stress 
distribution in the system would be the same when 
the casting attained its steady low temperature as 
it was originally at room temperature. If the cold 
casting was then returned to room temperature or 
some slightly higher temperature level, and particu- 
larly if this was done quickly, the thin or exterior 
parts of the casting which were originally under 
compression would heat up more rapidly than the 
thicker or interior portions. This more rapid heat- 
ing of the thin portions would increase the com- 
pressive stresses in them and if the original and the 
new stresses combined to exceed the elastic limit, 
plastic deformation would occur. The greater the 
plastic deformation, the greater would be the re- 
duction in residual stress, when the casting finally 
returned to room temperature. It should be noted 
that this explanation involved the same type of 
mechanism as had been invoked to explain the 
original formation of internal stresses, viz. tem- 
perature differences leading to plastic deformation 
with final changes in residual elastic stresses. As 
before, the greater the temperature differences 
which could be imposed, the greater would be the 
ultimate change in internal stresses. 


Pouring and Gating 


Mr. W. COLLINGE wrote that 
he thought the members of sub- 
committee T.S. 32 were very 
brave men in tackling a problem 
so extremely complicated and 
colossal. Although they had 
covered a lot of ground, they 
had only scratched the surface, 
although he would like to con- 
gratulate them on the work 
done. 

In a wide experience, he had 
come across a great variety of 


7 


Fic. A.—Frames 4 ft. 8 in. high 
for textile machinery, with 
gating systems attached. Dif- 
ferent gating systems had to 
be applied to otherwise identi- 
cal left- and right-hand cast- 
ings to prevent warping. 
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castings of different designs, where stress was the 
first item discussed before making the casting and 
he emphasized that in the textile castings trade, it 
was a perpetual headache. The greater the surface 
area of the casting, the greater the problem became. 
Regarding stress elimination, years of practice had 
proved to him conclusively that high-temperature 
pouring and use of the correct gating system could 
eliminate a great percentage of stress set up in 
castings. 
Right- and Left-hand Variation 

No two castings reacted the same during the 
stages of liquid shrinkage and solid contraction 
although they were identical in design and dimen- 
sions. He had proof of this in two frame sides 
his firm were now producing (Fig. A). They were 
left- and right-hand castings of the same design and 
had dimensions of approximately 4 ft. 8 in. by 
2 ft. 8 in. by } in., with a 3-in. by }-in. flange around 
the edge of the casting and with various pads and 
bosses covering one half of the casting which caused 
stress by reason of unequal rates of cooling. A series 
of experimental runs were made of the right-hand 
frame side first, with various gating systems, finally 
producing a straight casting. The same gate was 
then applied to the left hand, and to the founder's 
amazement a stress had set up, warping the casting 
2 in. In the end, the gating system applied to the 
r.-h. casting had ten ingates spaced out equally 
down the long side of the casting and the |.-h. had 
seven ingates on the same side spaced out equally 
on one half of the length, these gates fed the light 
end of the casting away from pads and bosses to 
give equable cooling and contraction. 

Incidentally, ramming played an important part, 
because these frame sides were being produced on 
a 4,000-lb. Pneulec moulding machine which gave 
a uniform ram. Straight castings were now being 
produced from the two identical patterns, with two 
different gating systems, the r.-h. was gated the re- 
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verse of usual foundry practice and came out 
straight, casting temperature, pouring and ramming 
being identical. He was still at a loss to explain the 
phenomena, however. To conclude, only by 
constant practice in the application of gating could 
one hope to achieve any success in a problem of 
this magnitude. 

In reply to Mr. W. Collinge, Mr. HALLETT wrote 
that the sub-committee was very interested to see 
the specific case of large matching castings. With- 
out a detailed study, it was almost impossible to 
offer any worthwhile comments. It might have 
been thought that the arrangement employed on 
the left-hand casting would have been the better, 
because it was tending to heat preferentially the 
thinner portion of the casting. The sub-committee 
could hope only to indicate the broad principles 
governing the formation of internal stresses. Each 
foundry had to apply these principles in everyday 
practice. 
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Plywood in the Patternshop 
by “Chip” 


Plywood is most useful in any patternshop, as it can 
be obtained in a variety of thicknesses and employed 
fora number of purposes. Yet for some reason, there 
are shops where little or no plywood is used, whilst 
in other shops it is in constant demand. 

One purpose for which plywood can be employed 
in jobbing shops is in the making of core frames and 
strickles. Often these have to withstand rough usage 
in the foundry and when made of ordinary timber are 
_ liable easily to be broken. Also, a core ftame of thick 
plywood can be prepared much more quickly, for such 
castings as double-bend pipes, than a similar frame 
built up in the traditional manner. 

“Tied” patternshops, catering for foundries pro- 
ducing runs of similar castings, will often find ply- 
wood a very useful material for making templates for 
core-grids, etc., for not only do templates made of 
plywood resist wear and tear of everyday use better 
than thin pieces of pattern timber, but they are not so 
liable to get lost due to “ someone wanting a piece of 
wood to light a cupola or core stove! ” 
| The property, which thin plywood possesses, of be- 
‘ing easily bent after steaming, is of value to jobbing 
shops for the formation of cylindrical coreboxes. The 
| method being to prepare grounds or ends and then to 
‘secure the plywood to them. By this means a box is 
easily prepared from which a fairly large number of 
cores could be produced if required. 


STEEL OUTPUT at the Royal Dutch Steel Works at 
 Iimuiden is expected to increase by more than 50 per 
cent. by 1958. The present production of 700,000 tons 
per annum will then be raised to 1,100,000 tons, This 
Jincrease will be made possible by the construction of 


| another open-hearth furnace with a capacity of 100,000 


Stons per annum, and a new steel shop with an annual 
capacity of 300,000 tons using the oxygen-steel process. 
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Law Cases 
£2,000 for Loss of Eye 


A jury sitting with Lord Cameron in the Court of 
Session have by a majority of ten to two awarded 
£2,000 damages to an engineering apprentice, who lost 
his right eye as a result of an accident while training 
in the employment of the Harland Engineering Com- 
pany, Limited, at Alloa, on May 16, 1952. 

The plaintiff, Kenneth William Foster (21), sued 
the company for £5,000. At the time of the accident 
he was undergoing training which involved a period 
as a practical apprentice in an engineering works, He 
was assisting in the welding of heavy-mesh netting 
over a space in the roof of a store at the works, the 
operation including the chipping off of surplus metal 
after the welding process, and a scale of metal flew 
off the weld and became lodged in his eye. He said 
the accident was due to not being warned of the 
danger to the eyes of flying particles and the failure 
of the company to provide goggles. As a result of the 
loss of his eye he had failed several examinations and 
had had to give up his course. of training: his pros- 
pects as an engineer were inferior to what they would 
have been had he been able to obtain a university 
degree. 

The defenders denied liability and maintained that 
the plaintiff was not instructed to assist in the welding, 
being privileged as a college apprentice to watch any 
job in which he was interested. He had been repeatedly 
warned that he should wear goggles which, the defen- 
ders said, were available. 


Woman Labourer Awarded £600 


By unanimous verdict of a jury sitting with Lord 
Wheatley in the Court of Session, Glasgow, last month, 
a woman labourer, employed in the Coatbridge works 
of Stewarts and Lloyds, Limited, was awarded £600 
damages. 

The plaintiff, Mary McGill, of Coatbridge, said that 
on June 29, 1954, she was walking backwards pulling a 
bogie loaded with shell cases when her feet caught in 
a hole in the concrete floor. To save herself from 
falling she twisted her body violently, severely jerking 
the muscles and tissues of her back. She sued for 
£2,500 


The defendants, who denied liability, maintained that 
the floor was in reasonably good condition and denied 
the circumstances in which the plaintiff said the acci- 
dent had happened. 


Crane Accident 


A crane attendant who, because of an accident at 
the Hawarden Steelworks of John Summers & Sons, 
Limited, had to have his foot amputated, was awarded 
£4,200 damages with costs at Chester Assizes, recently. 

He was William John Carrington (62), of Bagilt 
(Flint), who was involved in an accident at the works 
in December, 1954. when his left foot was crushed by 
a moving crane. It later had to be amputated. 

Mr. Justice Streatfeild said that as a result of the 
accident, Carrington had been reduced from earning 
£13 10s. a week and bonuses, to a wage £6 a week 
less, as a canteen cleaner. He was no longer able to 
go for a good walk, do gardening, nor indulge in old- 
time dancing, which he used to enjoy. 


THe NINTH INTERNATIONAL LiEGE Fair is to be held 
in that city from April 27 to May 12. It isa technical 
exhibition devoted to mining, metallurgy and elec- 
tricity. 
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Notes from the Branches 
East Anglia 


The first meeting of the 1956/57 session of the East 
Anglian section of the London branch of the Institute 
of British Foundrymen was held on October 16, when 
the president, Mr. H. A, Wincer, was inducted. Mr. 
W. E. Cates, the retiring president, was chairman for 
the evening, the programme comprising an address and 
a short paper by the president. 

Mr. Cates, introducing Mr. Wincer, said he was 
assistant foundry manager at Ransomes Sims & Jef- 
feries, Limited, and had been a very keen supporter of 
the section’s meetings and functions. He felt sure he 
would fulfil the duties of president very successfully. 


Malleable Production 


Mr. Wincer then presented his inaugural address and 
continued with a short paper entitled “ Malleable Pro- 
duction at the Nacton Foundry of Ransomes Sims & 
Jefferies, Limited, Ipswich.” During his introductory 
remarks Mr. Wincer explained the reasons why his 
company had decided to go in for the production of 
malleable castings. 

The trend to-day was that malleable founders were 
rarely interested in the small-quantity items which were 
bound to arise to meet replacement components 
required for the older agricultural machinery, etc., 
still in use. He outlined the difficulties encountered 
during the early production of malleable at the Ipswich 
works and the type of annealing oven purchased—not 
necessarily the best type but the only type with a 
reasonable delivery promise. The position had been 
that the supply of malleable castings from the trade 
had become serious and was not likely to improve 
until they produced their own castings. 

At the conclusion of his paper, he referred to the 
development of a special pattern for one of the items. 
This had eliminated the use of cores by incorporating 
a wheel, spindle and slides in the base of the machine 
to withdraw eight loose pieces mechanically. 


Discussion 


Mr. P. SMITH opened the discussion by asking was 
there any appreciable difference in distortion between 
blackheart and whiteheart malleable iron. 

Mr. WINCER said no appreciable difference was 
encountered with their range of castings. 

Mr. WaAsH asked what was the difference in sulphur 
content for blackheart and whiteheart. Did the anneal- 
ing time cycle vary according to thickness or was it 
the same cycle for all thicknesses? 

Mr. WINCER replied that annealing-oven loads were 
always made up of mixed castings of various sizes, 
etc., and the same annealing-cycle time had been main- 
tained to date. This was a’weekly cycle which included 
loading. annealing and unloading. 

Mr. Carrick asked if any difficulty was experienced 
with the designing of castings for malleable produc- 
tion, i.e., were designs altered to suit the foundry. 


Difficult Designs 


Mr. WINCER said that some designs were not good 
designs for any type of moulding, let alone making in 
malleable. In some cases, designs of castings which 
had failed when made in grey iron were asked for in 
malleable, without there being any change in design to 
suit the new material. Ribs which had been added for 
strengthening the grey-iron job were left on and caused 
bad sections for malleable casting. In such cases, the 
founders did advise the draughtsmen within the limits 
of their experience. 
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Mr. JENNINGS then made reference to the Variation 
in contraction with various batches of malleable cas. 
ings and explained the difficulty of casting a bos 
which must be drilled, etc., concentrically; this diff. 
culty was very serious when the casting was a long 
one. He stated that his firm had malleable castings 
made by outside suppliers, and, over the years, had 
found that when the supplier was changed it was often 
necessary to alter the contraction allowances on the 
patterns—some suppliers needed patterns with a high 
contraction allowance, others needed patterns with no 
contraction allowance. Could Mr. Wincer explain 
this? 

MR. OUGHTON stated that the growth occurring when 
white cast iron was annealed depended on the amount 
of graphitization that took place. If considerable 
decarburization was brought about to give a completely 
whiteheart iron, growth would be small. On the other 
hand, if complete graphitization was brought about, 
with little loss of carbon, the casting would possibl; 
regain original pattern size. ; 


In proposing a vote of thanks to Mr, Wincer for 
his presidential address and paper, Mr. WuippP said 
first he would like to congratulate him upon tackling 
the malleable aspect the hard way. Although it was 
possible to have malleable castings made by outside 
founders, his firm was prepared to tackle the job 
themselves. He felt sure that all present had found 
the Paper very interesting. 


Dinner and Social Evening 


The annual dinner and social evening was held at 
the Oriental Café, Ipswich, on October 26, when a 
record attendance of 65 members and friends within 
the section were honoured by the presence of Mr. 
Malcolm J. Glenny and Mr. A. R. Parkes (president 
and secretary respectively of the London branch). 


At the conclusion of the dinner, Mr. H. A. Wincer 
Officially introduced the guests to the assembly and 
made special reference and offered congratulations to 
Mr. Glenny upon his election as the first chairman of 
the newly constituted National Federation of Engin- 
eering and General Ironfounders. , 


In response to an invitation to say a few words to 
those present, Mr. Glenny said his first thoughts were 
to find out the real meaning of Anglian. The dictionary 
revealed it to be one of a low-German tribe, but upon 
meeting those present he found this was far from the 
truth! He added that the London branch had in its 
sections “four healthy sons,” the eldest being named 
East Anglia. This section continued to grow and its 
membership now stood at 110, with additional appli- 
cations for membership now pending. 


He realized the difficulty members had in attending 
meetings when coming from such a wide area, but he 
congratulated the section president, its secretary and 
Council upon the excellent programmes arranged, 
which resulted in meeting attendances of 32 per cent. 
of the ‘total membership. Mr. Glenny concluded by 
referring to social functions such as that night's play- 
ing a useful part in creating a greater desire to attend 
meetings and join in the fellowship created among 
members. 


The dinner was followed by excellent entertainment j 


presented by the 


“Four Aces” concert party 0 
Ipswich, 


Mr. L. A. S. Harbourne acted as M.C. for 


the evening and the function was organized by Mr. 
V. W. Child. At the conclusion, Mr. T, D. Oughton § 
proposed a general vote of thanks to those responsible f 
for such a successful function. ' 
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Trial Foundry Layout Simplified 


Mechanization Aided by using Cast Models for Conveyors and Machinery. 


Even the smallest foundry may take the decision to 
“get mechanized ” and when this happens, particularly 
in small or medium-size foundries, the people concerned 
often turn their thoughts towards gravity roller conveyor 
which, incidentally, is only very rarely used as gravity 
conveyor and will almost certainly be referred to as 
“track”. All too many foundries have unsuccessfully 
installed hundreds of pounds worth of roller conveyor 
and have ultimately been forced to take it out again 
and revert to “as we were”! The reasons for these 
failures vary, but they include spoiling of moulds 
through inferior or badly installed conveyor and 
instinctive rebellion against the industrial revolution, 
which shows itself as a lack of co-operation on the part 
of the men concerned. Many foundry executives have 
been through the humiliating experience of being told 
“Take all that . . . stuff away and we will make you 
more moulds without it than we can with it ”. Thereafter 
conveyor is doomed ‘to rust away quietly and 
expensively. 

It would seem that the most common reason for 
failure, is insufficient planning and bad siting of con- 
veyors and other plant in the first place and even, in 
the extreme case, of failure to realize that the raom is 
just insufficient for a conveyor system and that any 
attempi to instal one can only result in decreased 
output. The ease with which this type of conveyor 
can be installed and subsequently re-sited is probably 
a contributory reason for the many failures, because the 
hurried change-around which is often made usually 
implies the incorporation of supports that are not 
supporting, giving ‘“‘sway-backed” conveyors and 
moulds which break up before they are poured. 

Scheming a proposed gravity conveyor layout can be 
a lengthy business, involving much poring over paper, 
pencil in hand. Thus Fig. | should interest all those 


who are contemplating such a conveyor system. The 
layout shown in Fig. 1 is not intended to be a par- 
ticularly good one; there is obviously insufficient cooling 
space between pouring and shake-out. It does however 
demonstrate the ease with which a good layout can be 
decided upon by the use of three-dimensional models*. 
The equipment consists of a baseboard marked out 
in half-inch squares representing feet, the models are 
also 1:24 scale, and are in fact aluminium castings. 
The models represent 18-in. wide conveyor, 24-in. high 
in straight lengths of 10 ft., 7 ft. 6 in., 5 ft. and 2 ft. 
6 in., enabling a great many combinations of layout to 
be obtained, the curved sections being of 90 and 45 
deg., representing an outside radius of 5 ft. 6 in. The 
method of using the models is as follows:—The size 
and shape of the bay or area to be allocated to machine 
moulding is marked out on the baseboard with coloured 
adhesive tape and the various models, including a 
“ shake-out ” if required, are placed in trial positions 
within the area until the layout is obtained which best 
seems to fit all the requirements. Where roof supports 
or other obstacles intrude, these are included in the 
model layout in the form of vertical pieces of curtain 
rail, fitted with cast-lead bases to keep them upright. 
When the most efficient arrangement has been achieved, 
a drawing is made from the model and used for 
estimating the plant and equipment required and 
eventually for its siting in the foundry. This method 
tends to produce a much better layout than is obtained 
by the reverse procedure, that is, laboriously producing 
a drawing and then constructing a model based on the 
drawing. 


* The British Moulding Machine Company, Limited, of Faversham 
have several sets of these models and will be pleased to loan them to 
other firms—Editor. 


Fic. 1.—Trial foundry layout produced in three dimensions with the aid of standard pre-cast models. 
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Book Review 


Practical Guide to the Design of Grey Iron Castings 
for Engineering Purposes. Translated from the 
French and published by the Council of Iron- 
foundry Associations, 14, Pall Mall, London, 
S.W.1; price 12s. 6d. 

It can be said at the outset that this is a book that 
should be in the possession of, and kept propped open 
before the eyes of, every draughtsman in the land 
engaged in the design of machinery involving iron 
castings. Like that on “ Defects in Castings,” reviewed 
in the FoUNDRY TRADE JOURNAL of November 8, it 
comes from France, it is logical, concise, and thorough. 
Its purpose is to disabuse the engineering designer of 
the idea that faulty castings are invariably due to 
carelessness or bad workmanship in the foundry, and 
bring home to him the fact that by the exercise on his 
part of a reasonable degree of foresight, the quality, 
functional aptness and, not least, the cost of castings 
can be substantially improved. 

To bring this home, the engineer is not lectured 
on his wickedness in not being a foundryman as well, 
but taken by the hand and guided through the often 

ewildering jungle of foundry practice. Following a 
brief introductory chapter on the properties of grey 
cast iron, there are three main chapters on design, 
with particular reference to structural factors, feeding 
and gating, and reliable and. economical moulding. It 
would be difficult to say which is the more admir- 
able quality of these chapters—the clear line-drawings, 
each illustrating a particular point to be made, or the 
succinct text accompanying them, explaining from the 
foundry or metallurgical point of view why of the 
alternative designs shown, one or other is the better. 
By the time he has read these chapters, the designer 
with only a nodding acquaintance with the foundry, 
will realize to the full the sort of problem which has 
to be overcome there; that cast iron, amenable as it is, 
has ways of behaviour which have to be regarded if a 
good casting is to be forthcoming. Some of the sug- 
gestions will seem heretical to him, equipped as he is 
for drawing nice straight lines opposite to one another 
—the asymmetrical positioning of ribs and spokes, 
for example, to allow for elasticity in contraction. 

This is not to say that there are no defects in the 
book. The CFA says in an introductory note that the 
original work is in French, that any attempts to alter 
the text to bring it into conformity with British prac- 
tice, have been reduced to the minimum required to 
provide an intelligible translation. This would appear 
to have been a mistake, for the translation does not 
always appear too intelligible. The language is some- 
times laboured. “ Zero radius of curvature’ turns 
out to mean a sharp corner. “Re-entrant angle” is 
invariably used for an inside corner. “ Similarly, for 
any castings requiring a separate drawing, it is advis- 
able to specify thereon the places in which machining 
must start, and ask the foundryman to note them. By 
this means, irrespective of the individual draughtsman. 
continuity of practice in the drawing office will be 
assured,”—this means something, no doubt, but what? 
And in writing of machining allowances, what is the 
sense of saying, ‘“ While on a small casting of good 
design . . . 0.079 in. to 0.118 in. (2 to 3 mm.) machin- 
ing allowance may suffice, at least 0.276 in. to 0.394 in. 
(7 to 10 mm.) should be allowed for large surfaces .. .” 
and so on. Nobody puts on machining allowances to 
the nearest thou, and the millimetre dimensions are 
irrelevant. “=: in. to } in. and } in. to ? in.” would 
have been more appropriate. On the whole, in short, 
a translation edited in conformity with English prac- 
tice, would have been an improvement. This, however, 
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is a minor blemish. And so is an occasiona! inconsis- 
tency, for foundry practice can never be an exact 
science, and will always be a compromise between what 
is required and what is feasible. 


The book concludes with a series of sound hints op 
patternmaking, likely to be of more use to the works 
manager than the designer, and on the presentation of 
drawings, which are likely to be followed where the, 
correspond with existing drawing-office practice, and 
disregarded where they do not. 

The recommendations of the book are easy to 
assimilate. After a month or two of reference, the 
draughtsman should find himself automatically ob. 
serving the rules. And in a large drawing office, serving 
the needs of a large foundry, the employment of 4 
special checker, charged with seeing that the ideas 
embodied in the “ Practical Guide” are carried out, 
could well revolutionize the quality of the foundr 
output and reduce by a large percentage the number 
of wasters. The French Technical Committee of the 
Foundry Industry’s Technical Centre are to be con- 
gratulated on a sound job, and the CFA on their 
enterprise in making it available to the English- 
speaking designer. 


S. W. H. 


House Organs 


In the Melting Pot—October, 1956; issued by the 
Morgan Crucible Company, Limited, Battersea 
Church Road, London, S.W.11. 


In this issue, there is listed a number of concerns 
of the same age—100 years or older than Morgans. 
Heading the list is Davison & Company (Hexham), 
Limited, founded in 1683. There is a reminder that 
this is also the centenary of Gilbert Gilkes & Gordon; 
Greenwood & Batley, Limited ; and Tangyes, Limited. 
Though this house organ takes the form of a folder, 
it manages to print a maximum of information of the 
most diverse type. There is also in this issue quite a 
good article on furnace maintenance. 


Steel Horizons, Vol. 8, No. 4 ; issued by the Allegheny 
Ludlam Steel Corporation, Pittsburg, Pa., USA. 


This issue has much of interest for the makers of 
domestic appliances; there are beautifully illustrated 
descriptions of cookers, refrigerators and a novel type 
of fire-screen, all of course based on stainless steel. 
In recent issues there has been a technical inset, and 
the one in this issue covers zirconium and zirconium 
alloys. 


S. & W. Magazine, Vol. 8, No. 4; issued by Smith & 
Wellstood Limited, Bonnybridge, Scotland. 


This issue reports the establishment of a ‘training 
course for junior office and works personnel, designed 
to give an overall picture of. the company against the 
general background of industry. The course will 
culminate in a visit to the firm’s Glasgow showrooms. 


Close-Up, No. 4: issued by Armstrong Whitworth 
(Metal Industries) Limited, and Jarrow Metal In- 
dustries, Close Works, Gateshead 8. 


This issue announces the launching of a suggestion 
scheme, and carries a practical and interesting article on 
s.-g. iron. Now that Close-Up has completed its first 
year of publication, it can be said that its early promise 
has been well maintained. 
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Equipment & Supplies 


Portable Hardness Tester 


C. Tennant, Sons & Company, Limited, 4 Copthall 
Avenue. London, E.C.2, have been appointed exclusive 
distributors for a new pocket-size hardness tester, known 
as the Sklerograf. The instrument, which is claimed to 
be the smallest yet made, operates on the rebound 
principle, and has been specifically designed for on- 
the-spot testing, combining simplicity of operation with 
consistently reliable: results. 

In use, the Sklerograf is placed in a vertical position 
on top of the specimen to be tested, and a rebounding 
bar, which carries a hardened steel ball-point, is raised 
until held in place by a locking device. When the 
locking device is released by depressing a catch, the 
bar falls and rebounds to a point corresponding to the 
hardness of the object, where it is retained. Hardness 
can then be read to within 1 point on the Rockwell 
“C” scale, by noting the position of the indicator-ring 
on the hardness-bar against a graduated scale. Conver- 
sion tables supplied with the instrument give the 
equivalent Shore, Rockwell “C” or “B” or Brinell 
hardness readings. Objects weighing 4 lb. or more 
require no special provision for testing. Smaller objects, 
such as small machine parts, tools and sheets, should 
be placed on a steel block or anvil so as to provide 
sufficient mass; a special anvil for this purpose is. avail- 
able, if required. For testing rolls of 4 to 16 in., or 
16 to 24 in. dia. a prismatic stand with a water-level 
can be provided. The tool is supplied in a nylon-re- 
inforced rubber case, 74 in. long by 1 in. dia.: its total 
weight is only 9 oz. 


Hydraulic Loader 


The Cardinal loader, a }-cub. yd. bucket of one ton 
lifting capacity, with front-end hydraulic designed for 
general industrial bulk material handling, has been 
introduced by E. Boydell & Company, Limited, Old 
Trafford, Manchester, manufacturers of the Muir-Hill 
range of dumpers and loaders. 

The machine has a driver-controlled roll-back bucket 
action at the loading position, with an automatic crowd- 
ing and levelling action which first levels the bucket 
and then maintains it in a level position up to its 
maximum lift. Maximum tipping height, is 9 ft. 5 in. 
to bucket lip (with 17 in. forward reach and 50 deg. 
tipping angle); maximum forward reach, beams hori- 
zontal, is 4 ft. 5 in. The loader is powered by a 4- 
cylinder Fordson Major diesel engine, developing 
44 b.h.p. at 1,750 r.p.m. with a maximum torque of 
140 ft-lb. at 1,100 r.p.m. through an 11 in. single dry- 
plate clutch. The gearbox, of the constant mesh type, 
provides six forward and two reverse speeds. It is sold 
complete with driver’s weather protection of a type 
which is readily converted into a cab by the addition 
of side windows and rear door. 


Under-floor Heating Panels 


Although the advantages of under-floor heating have 
been evident for some time, cost usually confines the 
adoption of this system to flew construction. Marley 
Concrete, Limited, Peasmafsh, Guildford, have now 
produced Thermax panels for use where adequate, 
overall heating is not installed. The panels, 2 ft. by 
2 ft. by 2¢ in., weighing 70 to 75 Ib., operate on low- 
voltage supplies through transformers. Voltage is pri- 
mary, 200 to 250 v., a.c. mains ; secondary 9 to 12 v., 
loading 70 to 100 w. A transformer is supplied com- 
plete with mains and 8 ft. of insulated lead. The 
product is of special grade concrete; all corners and 
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arrises are rounded and the panel stands slightly above 
floor level on shallow legs. The heating element is 
bonded permanently into the panel and is fully backed 
with’ insulation material which ensures that the maxi- 
mum surface warmth is obtained. Electricity con- 
sumption equals that of a medium-size lighting bulb, 
and it is claimed. that several hours running costs only 
one penny. 


Overhead Radiant Gas Heater 


The Satellite gas heater shown in Fig. 1 has been 
designed by Bratt Colbran, Limited, 10, Mortimer 
Street, London, W.1; it takes the form of a two-unit 
heater, rated at a heat input of 35,000 BTU per hour, 
the gas consumption for each half of the heater being 
35 cub. ft. per hour. The downward directional radiant 
efficiency, i.e., the radiant output below the horizontal, 


Fic. 1.—Overhead radiant gas heater designed by 
Bratt Colbran, Limited. 


is quoted at between 45 and 50 per cent. of the heat 
input. The heater is flueless but outlets for the com- 
bustion products have been arranged so that, if 
required, flues may be fixed. The apparatus can be 
equipped with an adjustable governor and an isolating 
cock adapted to carry a lever arm if necessary for 
manual control, or alternatively fitted to operate under 
thermostatic control by gas relay or solenoid valve, 
with permanent pilots, or under clock control. 


Machine Clamp 


The 3D machine clamp, supplied by Headland 
Engineering Developments, Limited, 164-168, West- 
minster Bridge Road, London, S.E.1, will, it is claimed, 
hold a casting efficiently whatever its shape and size, 
and yet at the same time leave it entirely free of 
obstruction. The base of the clamp is of cast steel and 
the head is carried on a 2-in. dia. threaded shank, the 
jaw faces being hardened and ground. The shaft 
carrying the headpiece is inclined in the base at an angle 
of 5 deg. and when screwed downward, the forces thus 
applied to the workpiece are both inward and down- 
ward ensuring perfect ridigity on the machine bed. 
The head of the clamp can be rotated to enable the 
work to be held on the most convenient face. Stated 
to be simple, quick and easy to use, the clamp weighs 
11 Ib. and is 44-in. high. 


STOTHERT & Pitt, LimiteED—Col. R. B. Pitt has 
resigned as managing director on medical advice, but 
remains a director. Mr. A. V. Kennedy, who joined 
the company in 1911 and who has been a director for 
the past 25 years, has been appointed to the post pend- 
ing a decision regarding a permanent appointment. 
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Imports and Exports of Iron and Steel in October 


The following tables, based on Board of Trade returns, gives figures of imports and exports of ii 
Totals for the first ten months of this year and last are also included. 


steel in October. 


__ Total Exports of Iron and Steel _ 


ae Ten months ended 
Destination. Oct. 31. October 31. 
1956. | 1955. | 1956 
| Tons | Tons. | Tons. 
Channel Islands... 553 5,043 4,104 
Cyprus 537 | 3,693 5,176 
Sierra Leone 844 6,884 | 6,938 
Gold Coast .. bs ea re 1,743 19,360 | 19,695 
Nigeria 3,702 | 39,386 5 
Union of South Africa 6,653 5 57,056 
Rhodesia and Nyasaland . 4,898 69,131 
Tanganyika 1,705 | | 19,664 
U ganda sis sol 167 3,786 4,036 
Anglo-Egy ptian Sudan .. a 318 mR 11,241 
Mauritius .. ae Ka 532 1,997 | 3,144 
Aden 266 6,645 | 4,574 
Bahrain, Qatar, and Trucial States 763 9,403 9,266 
Kuwait 1,432 3,471 | 6,895 
India 26,941 113,965 250,091 
Pakistan 5,184 | 34,142 | 45.493 
Singapore 4,011 29,964 27,121 
Malaya ‘ 2,680 20,306 | 29,164 
Ceylon 1,854 14,402 24,947 
British North Borneo _ Pee 399 3,712 4,957 
Hongkong .. es 9,864 37,727 57,145 
Australia i 23,237 328,208 177,656 
New Zealand 11,723 218,081 147,437 
Canada : 26,455 104,501 244,405 
Jamaica 1,113 13,590 18,319 
Trinidad 4,934 37,893 35,363 
British Guiana ci 583 6,471 4,485 
Other Commonweaith countries ee 3,209 20,005 23,883 
Eire .. 4,912 48,852 95,186 
Finland ae 7,336 60,373 48,886 
Sweden 9,273 112,323 92,649 
Norway 9,792 | 89,524 | 73,422 
Denmark... 7,033 | 64,765 | 63,778 
Western Germany .. we ee 579 | 9,092 7,719 
Netherlands 2 8,663 | 79.759 73,917 
Beigium ,862 7 } 26,644 
France a 2 9,243 
Switzerland | 11,343 
Portugal 8,476 
Spain | 24,695 
Italy 14,284 
Austria 3,765 
Yugoslavia .. 6,390 
Greece 4,727 
Turkey 3,629 
Netherlands Antilles 6,809 
Portuguese East Africa 2,464 
Lebanon 5,101 
Egypt 34,905 
Israel 6,635 
Saudi Arabia 14,349 
Traq . ; 24,961 
Iran .. 94,158 
Burma 7,040 
Thailand | 6,405 
Indonesia .. 8,680 
Republic’ 
Cuba. 
Colombia 
Venezuela 
Ecuador 
Peru .. 
Chile 
Uruguay... oof | 
Argentina .. | 
Other foreign countries 
TOTAL .. | 262,594 | 


IN CONNECTION with the expansion programme in the 
South of Scotland Electricity Board’s distribution net- 
work, Scottish Cables, Limited, Renfrew, has received 
a contract worth more than £1,000,000 for the supply 


of paper-insulated cables to be delivered early next 
year. 


and 


Total Imports of Iron _and Steel 


Month 
ended Ten months ended 
From Oct. 31. October 31. 
1956. * 1955. 1956, 
| Tons, 
Rhodesia and Nyasaland . 2.957 
Australia 445 
Canada 52,610 
Other Commonwealth countries 
and Eire ; 

Soviet Union 
Sweden 
Norway 
Western Germany - 54, 103 
Netherlands 136,830 
France 196,852 
Italy 11,943 
Austria 136,720 
Japan 3 15,367 
US 639,009 369,409 
Other foreign countries 5, 782 | | 21,751 


63,578 


TOTAL .. 147, 951 | 11,808, 729 | 


Iron and steel scrap and waste, 


fit only for the recovery of metal 67.508 


| 1,041,642 873,098 


Exports of Iron and Steel, by Products 


Month Ten months ended 
Product. Oct. 31. October 31. 
1956. * 1955. 1956. 
Tons. Tons. Tons. 
Pig-iron 14,295 41,000 105,067 
Ferro-colombium (niobium) ‘ 5 § 128 
Ferro-tungsten 128 940 
Other ferro-alloys . = 575 3,619 
Ingots, blooms, billets, slabs, ‘ 
sheets, and tinplate bars ‘ 382 | 3,566 1,664 
Tron bars, rods, angles, shapes, 
and sections 168 2.768 
Steel bars, rods, angles, sections, 
and shapes 42.444 361,676 
Tron plates and sheets ne ae 280 138 
Universal plates 7.926 
Steel plates, } in. and under fr in. 


16,087 


Do., # in. and over 
Blacksheets and blackplate 
Hoop and strip 
Tinplate 
Decorated tinplate 


364 4, 
Galvanized sheets .. 1 39. 083 130, 230 
Other (incl. tinned shee ts, terne- 
plate, and ternesheets) . 11,991 12,403 


Railway and tramway construe-— 
tion material 
Wire rods 


19,930 227,978 
2 
Wire 


3, 890 


79,667 


Tubes, pipes, ‘and fittings | . 646,121 
Tron castings 2.085 
Steel castings 1,619 
Forgings 3.661 

TOTAL .. 2,342,147 


AN ORDER FOR SIX gas expansion turbines which are 
to be installed in new chemical plant at the Billingham 
division of Imperial Chemical Industries, Limited, has 
been obtained by the Brush Electrical Engineering 
Company, Limited. The turbines, which will range in 
output from 3,000 h.p. downwards, will be used for 
driving centrifugal compressors. 
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News in Brief 


Tue biennial Plastics Exhibition and Convention is 
io be held at Olympia, London, from July 10 to 20, 
1957. 

Ten TEAMS entered the English Steel Corporation’s 
ambulance-class annual competition held in the River 
Don Works, Sheffield, on Saturday, November 24. 


Tue 25TH INTERNATIONAL IRONFOUNDRY CONGRESS 
will be held in Belgium in 1958; Mr. Robert Doat has 
accepted the position of president of the organizing 
committee. 


HALIFAX CORPORATION HEALTH COMMITTEE has recom- 
mended that the Chief Public Health Inspector should 
be instructed to designate a suitable smoke-control area 
in the town. 


BATHGATE FOUNDRY LIMITED, at its Glasgow Road 
premises, an ironfoundry, employing only about 40 
men, have installed a compact and modern bathing 
establishment for their employees. 


Mr. W. R. FRANK of the United Nations Technical 
Assistance Board, CSIR building, Old Mill Road, New 
Delhi, India, desires to receive catalogues covering 
foundry equipment and supplies of all types. 


EMPLOYEES at the foundry of Harrison & Company, 
Limited, North Hykeham, near Lincoln, are being put 
on a four-day week, because of a fall in the démand 
for castings for the motor industry. There will also be 
some redundancy. 


LaycocK ENGINEERING, LIMITED, is constructing new 
production lines covering 57,000 sq. ft. at Abbeydale, 
Sheffield, for the manufacture of overdrives. This will 
leave more room at the Archer Road works for the 
production of railway and motor components and 
garage equipment. 


A conTRACT has been placed with the Siemens & 
General Electric Railway Signal Company, Limited, by 
South African Railways for relay interlocking and 
automatic colour-light signalling on new lines serving 
native townships in the Germiston-Angus area of the 
Rand, east of Johannesburg. 


THE BRITISH STANDARDS INSTITUTION announce the 
publication of BS 2788: 1956, Fireguards for solid-fuel 
fires—a specification intended primarily for fireguards 
used with open fires for domestic purposes. Copies 
of the Standard are available from the Institution at 
2, Park Street, London, W.1. 


AVERAGE SELLING PRICES of members of the Federa- 
tion of Light Metal Smelters for the month of October 
(calculated to the nearest 10s.) were:—LM1, £171 per 
ton; LM2, £172; LM4, £194; LM6, £205. The Federa- 
tion moved into new offices on Monday at 3, Frederick’s 
Place, Old Jewry, London, E.C.2. 


A CONTRACT WORTH £2,500,000 for three 11,000-ton 
cargo motor ships has been placed with the Sunderland 
shipyard of Bartram & Sons, Limited, by Buries 
Markes, London shipowners. The ships will be of 
unusual design with machinery and bridge aft. They 
will be fitted with machinerx by Wm. Doxford & Sons, 
Limited, Sunderland. 


THe Guest Keen Iron & Steel Company, Limited, 
has told Cardiff Corporation that “ at any time within 
the next five years” work may begin on the erection of 
a new steelworks on the 250-acre airport site at Pengam 
Moors, 148 acres of which the Air Ministry has 
recently returned to Corporation control. The com- 
pany wishes to proceed with development work on an 
80-acre site, but has announced that it is too early to 
assess future land requirements. 
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SiR JOHN WRIGHTSON, vice-chairman and managing 
director of Head, Wrightson & Company, Limited. 
Thornaby-on-Tees, speaking at the presidential dinner of 
the Stockton-on-Tees branch of the Sales Managers’ 
Association, said that Britain should take part in a 
common European market. Britain could not afford to 
stay outside the scheme and if it did it would lower its 
whole standard of living. He added that the European 
market scheme should be backed by the Commonwealth 
and Empire. 


ETWALL BRIDGE (Derbyshire) was shored up with a 
trestle of steel girders to take the 160-ton alternator 
which left the Stafford works of the English Electric 
Company, Limited, recently for delivery to Willing- 
ton. The alternator, which is one of four 100,000-kw 
alternators being made by the company for the Willing- 
ton power station, had to be transported on a new 
type lightweight transporter, 143-ft. long. Narrow 
roads prevented the 30-mile direct route being taken 
= the alternator had to be taken nearly twice that 

istance. 


Orpvers for three ships have been placed with Clyde 
yards. A 19,000 ton tanker has been ordered from 
Wm. Hamilton & Company, Limited, Port Glasgow, 
by Hector Whaling, Limited, London, and two single- 
screw, dry cargo ships are to be built by Wm. Denny & 
Bros. Limited, Dumbarton, for the Lyle Shipping Com- 
pany, Limited, Glasgow. Both these vessels will be 
470 by 66 by 42 ft. to the shelter deck; machinery will 
be placed aft; and they are designed for a service speed 
of 14 knots, with a d.w. of 12,500 tons at 28 ft. loading 
draught. 


THE number of Midland workers affected by short- 
time working has dropped to its lowest point since early 
spring and continues to fall, it was stated on Novem- 
ber 20 at the meeting, in Birmingham, of the Midland 
Regional Board for Industry. The total of 29,800 at 
the end of October had dropped to 22,000 against the 
peak figure of 51,000 reached last August. Mr. J. W. 
Eldridge, Regional Controller for the Ministry of 
Labour, said that the Midland unemployment per- 
centage had again fallen below the national average. 
It was 1 per cent. against 1.2. 


THe Government’s Customs Duties (Dumping and 
Subsidies) Bill, published November 23, gives the 
Board of Trade the power to impose additional customs 
duties on imports of goods of any description, where 
they are satisfied that those goods have been dumped 
or subsidized and that it is in the national interest to 
do so. The power to impose these duties will be 
exercised by Order, subject to Affirmative Resolution 
in the House of Commons. There are provisions in 
the Bill for giving relief from duty, and for the allow- 
ance of drawback of duty on goods subsequently 
exported, in appropriate cases. 


LICENSING ARRANGEMENTS for the global import 
quotas for the first half of 1957 for goods still subject 
to import restrictions were announced by the Board of 
Trade in Notice to Importers No. 804 issued by the 
Import Licensing Branch on November 28. As in _pre- 
vious periods. the quotas, which include cutlery, will in 
general be allocated on the basis of trade in a past 
period, and the licensing arrangements, the principal 
countries concerned, and method of applying for 
licences will remain unchanged. The quotas, which 
are virtually the same as those for the previous half- 
year, apply only to imports originating in and con- 
signed from certain non-dollar countries, principally in 
western Europe. 
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Company News 


BRITISH OxYGEN COMPANY, LIMITED—Underwriters 
were left with approximately 84 per cent. of the 
£10,000,000 53 per cent, debenture stock, 1981-86, of 
the company, offered for sale at 98. 


SPEEDWELL GEAR CASE CoMPANY, LIMITED—Trading 
profit, including investment income and £2,500 (£1,650) 
unrequired tax, for the year ended July 31, 1956, totalled 
£46,212 (£73,716). With deductions for depreciation 
of £11,237 (£8,865) and tax of £10,000 (£26,100), etc., 
net profit is £13,943 (£25,341). The company is paying 
a "+ anaes of 10 per cent. (same plus bonus of 74 per 
cent, 


DEWHURST & PARTNERS, LIMITED, automatic electric 
starter and magnetic brake manufacturers, of Houns- 
low (Middx)—Total dividend is being raised for the 
third year running. A final of 124 per cent. is recom- 
mended making 16} per cent. (15 per cent.) for the 
year ended September 30 on the one-class £360,000 
ordinary capital as doubled by a scrip issue. Record 
profits before tax have risen to £253,657 (£210,348). 
Net profit is up to £123,759 (£104,984). 


Ruston & Hornsby, Limitep—The directors are 
making an issue of £1,250,000 6 per cent. unsecured 
loan stock 1975-80 at par. The net proceeds of the 
issue will be for repaying existing bank advances, for 
additional working capital for expansion of the group’s 
activities, and towards meeting cost of modernization 
and re-equipment plans for buildings and plant. For 
the first six months of the present financial year, group 
output showed an improvement over the same period 
for the previous year. Orders received also show an 
increase. 


TRIPLEX FOUNDRY, LIMITED—A trading loss of about 
£27,500 is reported from the accounts for the six 
months ended September 30. The non-ferrous side 
continues to be profitable and the foundry division is 
making its contribution, but the solid-fuel appliance 
division shows a further decline. Against the loss 
there is a capital surplus of about £11,000 from the 
disposal of plant. There has been some contraction in 
die-casting sales, but development of the ferrous divi- 
sion continues with the malleable-iron section coming 
more into prominence, 


BRAITHWAITE & COMPANY ENGINEERS, LIMITED— 
Subject to the consent of HM Treasury and of the 
Reserve Bank of India, the company has agreed to dis- 
pose of a substantial block of shares in Braithwaite & 
Company (India), Limited (in which company it at 
present holds the controlling interest), to Jardine Hen- 
derson, Limited, a company registered in India. Upon 
completion Braithwaite (India) would cease to be a 
subsidiary of Braithwaite & Company Engineers which, 
however, would still hold a substantial number of 
shares in the Indian company and would continue to 
be responsible for its technical management. 


CANNON HOLpINGs, LIMITED, domestic gas appliance 
manufacturers, etc., of Bilston (Staffs)—Mr. 
Oatley, chairman, says that he cannot accept the recent 
encouraging improvement in sales on a profit-making 
basis as indicative of a lasting recovery and adds that 
so long as hire-purchase controls and present taxations 
continue. quality markets will remain _ relatively 
depressed and immediately sensitive to adverse market 
conditions. He also states that if the group is to 
recover from the 1955-56 setback the board will have 
to re-orientate its ideas in regard to policy, manufac- 
turing, and marketing in order to gain a greater share 
of the home market. 
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Personal 


Mr. Joun W. Happock has received a trophy and 
£10 for being the most successful apprentice of the year 
at Firth Brown Tools, Limited, Sheffield. He is 18, 


Mr. ALAN WARRINGTON, secretary and a director of 
Leonard Cooper, Limited, structural engineers, of 
Leeds, has completed 50 years’ service with the firm. 


Mr. G. R. BuckLey, Mr. C. G. MACKIE and Mr, 
C. H. Witson have been appointed directors of 
Cochranes (Middlesbro’) Foundry Limited. Mr. C, H, 
WILSON retains the position of general manager of the 
company. 


Mr. G. R. BucKLeEy and Mr. C. G. MACKIE, directors 
of the Stanton Ironworks Company, Limited, have 
been appointed assistant managing director (works) and 
assistant managing director (commercial) respectively, 
Mr. N. C. MAcpDIARMID has been appointed assistant 
managing director (general). 


Mr. E. PARRAMORE, chairman and managing director 
of F. Parramore & Sons (1924) Limited, ironfounders, 
Chapeltown, Sheffield, won special awards for his 
blooms at the works sports and social section chrysau- 
themum show on November 24. It was the section's 
first chrysanthemum show and Mr. Parramore com- 
peted with his employees. 


Sir RupERT DE LA BERE, BART., K.C.V.O., has been 
elected the first president of the London branch of the 
Institute of General Managers. Sir Rupert was Coro- 
nation Lord Mayor of London in 1953 and was a 
Member of Parliament from 1935 to 1955. The hon. 
secretary is Mr. L. M. NATION-TELLERY, 34, Queen’s 
Gate Terrace, London, S.W.7. 


Mr. J. C. FARRANT, who was previously manager of 
the grinding, screening, and filtering division of Inter- 
national Combustion Products, Limited, and who for 
the past few years has been acting in an advisory 
capacity with the organization, retired recently. Well 
known in the metalliferous mining field, he was a senior 
member of the American Institute of Mining and 
Metallurgical Engineers and a member of the Institu- 
tution of Chemical Engineers. Mr. Farrant joined 
International Combustion in 1925. 


Mr. R. W. RUDDLE, M.A., F.I.M., who has been head 
of the melting and casting section of the British Non- 
Ferrous Metals Research Association since 1947, has 
now resigned from this position and will join the 
Foundry Services group on February 1, 1957. His new 
appointment will be that of technical manager of 
Foundry Services Inc., Columbus, Ohio, USA. Mr. 
Ruddle, who is well known in the foundry industry, 
is author of a number of technical books and papers 
and has written numerous BNFMRA Reports on 
research work carried out during the last 10 years. 


Obituary 


The death has occurred, at the age of 97, of Mr. 
J. H. MANN, founder and managing director of the 
Steam Wagon Company, Hunslet, Leeds, until his 
retirement in 1935. 


A well-known official of Clay Cross (Iron and Foun- 
dries), Limited, and its associate companies, © Mr. 
WILLIAM RusSELL FERGUSON recently died at the age 
of 73. He joined the Clay Cross company in 1919. 


and retired only a short time ago. 
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This latest 
British Ronceray 
introduction, offers 
low maintenance and 


THE “FN” 


low running costs with 
flexibility in use 


The FN Sand Drier illustrated above chamber where it is projected time 
dries silica or clay sands at about after time into a current of hot gases 
2 tons per hour. created by an oil burner. The dried 
The sand is introduced by the auto- sand is automatically passed out of 
matic feed belt into the drying the chamber at the exit point. 


LOW MAINTENANCE COSTS — No chamber lining is necessary 
LOW RUNNING COSTS — Fuel and power consumption are small 
FLEXIBLE IN USE — Quickly cleaned for sand change-over 
Manufactuted in France by the RONCERAY Group and 
marketed in the British Commonwealth exclusively by 


BRITISH RONCERAY LIMITED 
WOLSELEY ROAD, SHEFFIELD, 8 


a Telephone: 54108 Telegrams: Bronceray, Phone Sheffield 8 
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Raw Material Markets 


Iron and Steel 


Business at the foundries fluctuates, and demands for 
castings are not particularly heavy from any section 
of the industry. The engineering foundries, producing 
high-duty castings for heavy electrical plant manufac- 
turers, machine-tool makers, steelworks and collieries, 
and some other trades appear to be the most favourably 
employed. Further short-time working may result in 
the motor vehicle trade because of the petrol cut. Some 
foundries already report a cut in the schedules for 
castings, which will necessitate a reduction in working 
hours to three days per week. 

The supply of low-phosphorus iron and hematite 
to the engineering foundries is adequate, and hematite 
makers are able to dispose readily of their outputs to 
the steelworks and to the foundries. The recent 
reduced pressure for low-phosphorus irons has enabled 
users to augment stocks and some small consignments 
have been exported, Stocks at the furnaces are 
not large. Production will be influenced by deliveries 
of ore which may be adversely affected by the inter- 
national situation, and, in addition, by the shortage 
of shipping space, which is causing some concern. 
Refined iron makers are sending tonnages overseas, as 
home business is on a reduced scale. 

Some of the light foundries are busy, and jobbing 
foundries are kept fairly well employed, but only a fair 
amount of work is on hand at the textile foundries. 
The high-phosphorus iron needed is still available. 
Outputs are much below normal, and the furnaces 
now engaged in the production of basic pig-iron for 
the steelworks are likely to continue in this grade for 
some time ahead. The steelworks require all available 
supplies of iron and more is needed than is at present 
forthcoming to satisfy the demand from all areas. 

The foundries appear well provided with scrap, but 
arisings of heavy cast iron and machinery scrap are 
accepted. Foundry coke is coming forward in adequate 
quantities, while ganister, limestone, and firebricks are 
received to requirements. 

The re-rollers continue to obtain good outputs of 
small bars, light sections, etc., and fresh business is 
generally available. Many of the mills utilize oil-fired 
furnaces, but whether the present oil shortage will inter- 
fere with production remains to be seen. This position 
also applies to the supply of steel semis, which may also 
be adversely affected by any reduction in outputs at 
the steelworks. Suitable re-rolling material is readily 
accented, and although some tonnages continue to be 
received from overseas. these would be insufficient to 
make up for shortages from home suvpliers. There is 
a pressing demand for small-sized billets and users of 
carbon and special quality steels are very short of 
supplies. The re-rollers have some orders on hand for 
export, but much more business is on offer than can be 
accepted. 


Non-ferrous Metals 


The more hopeful political outlook in the Middle 
East has brought a quiet stability to non-ferrous metal 
markets not in evidence for a very long time. Price 
movements have been small, the “ backs” have closed 
up, and business is on a steadv even keel. Copper is 
quiet, but steady, in London. Buyers are still hesitant 
and the outlook now depends on the impact of the oil 
shortage on industry. In America copper is firmer than 
it has been for some weeks. Scrap copper has risen 
in price to 294 cents a lb. and the improvement in 
sales of copper for export has made for a steady price 
at around 354 cents. One custom smelter—the Inter- 
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national Metals & Mineral Corporation—hes lowere : 
its price by + cent to 354 cents, but other sellers ar 
holding at 36 cents. A fair amount of trading to Japay 
is reported at 35} cents. With regard to US fabric. 
tors, the industry has generally followed the lead of 
Revere Copper & Brass in raising its prices by 4 cen 
for most items. Fabricators’ stocks, though gradually 
diminishing, stand around 100,000 tons higher than g 
this time last year. 

The European lead consumption picture is blurred 
by the lack of any clear assessment of the effects of 
the oil shortage. Yet petrol rationing is an adverse 
influence on tne tetraethyl industry. In London the 
market is ticking over and in the face of the rationing 
of motor fuel is holding up surprisingly well. In the 
US demand is firm at 16 cents a lb. Last week’s buy. 
ing was the best for nearly two years, with battery 
makers well to the fore. Zinc is an improving market 
on both sides of the Atlantic. In London the price js 
rising slowly, while, in the States, demand for “ Prime 
Western” at 134 cents East St. Louis is good and that 
for special high-grade metal is definitely showing 
improvement as automobile production continues to 
expand. 

Tin is steady both here and in New York. Supplies 
for the Texas smelter may now be completed and, 
despite the probability of ships having to sail via the 
Cape, the supply position ought to be somewhat easier 
in the near future. However, the statistical position 
is still sound and the price is showing strong resistance 
to any noticeably downwavd movement. 


Nuclear Energy Trade Associations’ 
Confcrencc 


The practical development of nuclear-engineering 
techniques is being taken in its stride by manufac- 
turers. These lie in different sectors of the engineer- 
ing industry for which separate trade associations serve 
and to establish a permanent means of liaison on 


developments, the Nuclear Energy Trade Associations 
Conference (NETAC) has been formed. Membership, 
which in no way restricts the autonomy of the partici- 
pants, is open to those trade associations concerned 
with nuclear-energy equipment. The founder members 
of NETAC, all of which are closely connected with 
the field of nuclear energy, are:—British Chemical 
Plant Manufacturers’ Association; British Electrical and 
Allied Manufacturers’ Association; British Engineers 
Association; Scientific Instrument Manufacturers’ Asso- 
ciation; and Water-Tube Boilermakers’ Association. 

The Conference has already initiated action to make 
better known overseas the achievements of British 
industry in the nuclear-engineering field, and in this 
task it is advised by a publicity committee, on which 
experts from among the leading British manufacturers 
and civil engineering contractors concerned are serving. 
The chairman for the time being is Mr. W. K. G. 
Allen (W. H. Allen, Sons & Company, Limited), presi- 
dent of BEA, whose staff serve as the secretariat for 
NETAC. The address of the Nuclear Energy Trade 
Associations’ Conference is the same as that of the 
British Engineers’ Association, 32, Victoria Street, 
London, S.W.1. 


Latest Foundry Statistics 


As reported by the Council of Ironfoundry Asso- 
ciations, the following number of ironfoundry workers 
were employed in the United Kingdom during the 
week ending September 29:—Males, 131,883, and 
females, 9,984. Compared with September 1, the total 
has declined by 753 and by 2,860 as compared with 
October 1 last year. 
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Current Prices of Iron, Steel, and Non-ferrous Metals 


(Delivered unless otherwise stuted) 
December 5, 1956 


PIG-IRON 


Foundry Iron.—No. 3 Iron, Crass 2:—Middlesbrough, 
£17 Ils. 0d.; Birmingham, £17 3s. 3d. 

Low-phosphorus Iron.—Over 0.10 to 0.75 per cent. P, 
£20 8s. Od., delivered Birmingham. Staffordshire blast- 
furnace low-phosphorus foundry iron (0.10 to 0.50 per cent. 
P, up to3 per cent. Si), d/d within 60 miles of Stafford, 
£20 12s. 3d. 

Seoteh Iron.—No. 3 foundry, £21 14s. 6d., d/d Grange- 
mouth. 

Cylinder and Refined Irons.—North Zone, £23 16s. 6d.; 
South Zone, £23 19s. Od. 

Refined Malleable.—P, 0.10 per cent. max.—North Zone, 
£25 4s. Od.; South Zone, £25 6s. 6d. 

Hematite.—Si up to 2 per cent., S. & P. over 0.03 to 0.05 

r cent. :—N.-E. of England (local iron), £21 7s. 6d.; 

cotland (Scotch iron), Zone S.1, £21 14s. Od.; Sheffield, 
£22 14s. 6d.; Birmingham, £23 2s. Od.; Wales (Welsh iron), 
£21 7s. 6d. 


Basic Pig-iron.—£18 3s. Od. all districts. 


FERRO-ALLOYS 


(Per ton unless otherwise stated, delivered) 


Ferro-silicon (6-ton lots and over).—45 per cent. Si, 
£48 Os. Od. to £51 15s. Od., scale 16s. Od. to 17s. 6d. per 
unit; 75 per cent. Si, £70 Os. Od. to £75 2s. 6d., scale 16s. Od. 
to 17s. 6d. per unit. 

Ferro-vanadium.—50/60 per cent., 27s. 6d. per Ib. of V. 

Ferro-molybdenum.—65/75 per cent., carbon-free, 12s. 3d. 
per lb. of Mo. 

Ferro-titanium.—20/25 per cent., carbon-free, £250 Os. Od.; 
38/40 per cent., £299 Os. Od. 

Ferro-tungsten.—80/85 per cent., 16s. Od. per lb. of W. 

Tungsten Metal Powder.—98/99 per cent., 19s. Od. per 

Ib. of W. 
Ferro-chrome (6-10 ton lots).—4/6 per cent.C, £96 0s.0d. to 
£96 10s. Od., basis 60 per cent. Cr, scale 33s. 0d. to 31s. Od. per 
unit; over 6 per cent. C, £94 Os. Od. to £95 10s. Od. basis 60 
per cent. Cr, scale 3ls. Od. per unit; 2 per cent. C,* 
2s. 14d. per Ib. Cr; 1 per cent. C,* 2s. 2d. per Ib. Cr; 0.15 per 
cent. C,* 2s. 24d. per Ib. Cr; 0.10 per cent. C,* 2s. 23d. per 
lb. Cr; 0.06 per cent. C,* 2s. 3d. per Ib. Cr. 

Metallic Chromium.—98/99 per cent., 7s. Od. to 7s. 6d. 
per lb. 

Metallic Manganese.—93/95 per cent., carbon-free, 
£249 Os. Od.; 96/98 per cent., £259 Os. Od. to £265 Os. Od. 

Ferro-columbium.—65/75 per cent., Nb + Ta, 22s. 6d. 
to 23s. 6d. per lb., Nb + Ta. 


Ferro-manganese (home).—78 per cent., £75 Os. Od. 


SEMI-FINISHED STEEL 


Re-rolling Billets, Blooms, and Slabs.—Bastc: Soft, u.t., 
€28 19s. Od.:; tested, 0.08 to 0.25 per cent. C, £29 19s. Od.; 
hard (0.41 to 0.60 per cent. C), £31 Os. 6d.; silico-manga- 
nese, £39 10s. Od.; free-cutting, £33 3s. Od. SremEns 
Magttn Actp: Up to 0.25 per cent. C, £36 14s. 6d., silioo- 
manganese, £39 17s. 6d. 


¢ Average 68-70 per cent. 


Billets, Blooms, and Slabs for-Forging and Stamping. 
Basic, soft, up to 0.25 per cent. C, £34 13s. 6d.; bazic, hard, 
over 0.41 up to 0.60 per cent., C, £35 16s. Od.; acid, up to 
0.25 per cent. C, £38 17s. 6d. 


FINISHED STEEL 

Heavy Plates and Sections.—Ship plates (N.-E. ), 
£35 7s. Od.; boiler plates (N.-E. Coast), £37 17s. Od.; floor 
plates (N.-E. Coast), £36 16s. Od.; sectional material, 
N.-E. Coast, £33 16s. 6d. 

Small Bars, Sheets, ete.—Rounds and squares, under 3 in,, 
untested (4-ton lots), £36 3s. Od.; flats, 5 in. wide and under 
(4-ton lots), £36 3s. Od.; hoop and strip, £36 12s. 6d.; un. 
coated strip mill coils, not rolled, under 3mm. to 12%, 
£38 16s. Od.; black sheets (hand mill), 17/20 g., £50 4s, 6d,; 
galvanized corrugated sheets, 24 g., £62 2s. Od. 

Alloy Steel Bars.—1 in. dia. and up: Nickel, £61 13s, 9d; 
nickel-chrome, £85 10s. 6d.; nickel-chrome-molybdenum, 
£96 16s. 6d. ‘ 


NON-FERROUS METALS 
Copper.—Cash, £273 10s. Od. to £274 Os. Od.; three 
months, £275 0s. Od. to £275 10s. Od.; settlement, 
£274 Os. Od. 
Copper Tubes, etc.—Solid-drawn tubes, 2s. 74d. per |b,i 
rods, 305s. Od. per cwt. basis; 20 s.w.g., 338s. 3d. per owt. 


Tin.—Cash, £831 Os. Od. to £832 Os. Od.; three months, 
£822 Us. Od. to £823 Os. Od.; settlement, £832 Os. Od. 

Lead (Refined Pig).—First half December, £115 10s. 0d. 
to £116 Os. Od.; first half March, £115 0s. Ud. w 
£115 5s. Od. 

Zinc.—First half December, £101 5s. 0d. to £101 15s. 0d.3 
first half March, £97 5s. Od. to £97 10s. Od. 


“Zine Sheets, ete.—Sheets, 15 g. and thicker, all English 
destinations, £134 Os. Od.; rolled zine (boiler plates), all 
English destinatiuns, £131 15s, 0d.; zinc oxide (Red Seal), 
d/d buyers’ premises, £110. 

Brass Tubes, ete.—Solid-drawn tubes, 2s. 2d. per Ib.; rods, 
drawn, 3s. Ojd.; sheets to 10 w.g., 229s. 9d. per cwt.; wire, 
2s. 103d.; rolled metal, 229s, 94. per cwt. 

Brass (Brazing).—BS1400, B3 (65/35), £208; B6 (85/15), 

Brass (High Tensile).—BS1400, HTB1 (30 tons), £240 
HTB2 (38 tons), —; HTB3 (48 tons), —. 

Gunmetal.—BS1400, LG2 (85/5/5/5), £283 ; LG3 (86/7/5/2), 

£293; G1 (88/10/2/4), £343; (88/10/2/1), £334. 

Phosphor Bronze.—BS1400, PB1 (AID released), £360 
per ton. 

Phosphor Bronze Strip, ete.—Strip, 327s. 3d. per cwt.; 
sheets to 10 w.g., 327s. 3d. per cwt.; wire, 4s. 33d. per |b.; 
rods, 3s.8d.; tubes, 3s. 64d.; chill cast bars: solids 3s. 8d., 
cored 3s. 9d. (CHaRLES CLIFFORD, LimITED). 

Nickel Silver, ete.—Rolled metal, 3 in. to 9 in. wide x 
0.056, 4s. Od. per lb.; round wire, 10g. in coils (10 per 
cent.), 48. 43d.; special quality turning rod, 10 per cent., F 
4 in. dia., in straight lengths, 4s. 33d. All prices are net. 

Other Metals.—Magnesium, ingots, 2s. 4d. per |b. f 
Antimony, English, 99 per cent., £210 0s. Od. Quicksilver, [ 
ex-warehouse, £83 10s. Od. Nickel, £519 Os. Od. Aluminium 
ingots, £198 10s. Od.; aluminium bronze (BS1400), 


ABI, £288; AB2, £305. Solder, brazing, BS1945, type 8 
(50/50), 3s. 1d. per Ib., type 9 (54/46), 3s. 44d. per Ib. 
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BOOT CLEANING 
MACHINES 


AS USED IN 
COLLIERIES AND FOUNDRIES 
AT HOME AND ABROAD 


GUMMERS LIMITED 


EFFINGHAM VALVE WORKS 
ROTHERHAM 


Phone: Rotherham 4865-6-7 * Grams: GUMMER ROTHERHAM 


LONDON OFFICE 
38 VICTORIA ST., LONDON S.W.1I. Tel.: London Abbey 6473 
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New Patents 


(Copies of complete specifications are obtainable from the 
Paient Office Sales Branch, 25, Southampton Buildings. 
Chancery Lane, London, W.C. 3, price $s.) 

759,029. Buders’sche Ejisenwerke, 52-56 Sophien- 
strasse, Wetzlar, Germany. 

A foundry installation, having a continuously- 
moving endless belt or equivalent conveyor. The 
mould boxes are transported by it, between the mould- 
ing station(s). A track is provided for conveying the 
mould boxes independently of the speed of the con- 
veyor, between the moulding station(s) for the upper 
and lower mould boxes and the conveyor. Along this 
track, cores and any necessary core supports are 
inserted into the previously formed moulds, and the 
upper and lower mould boxes are fitted together. The 
track is adapted to allow for irregularities in the times 
of the various operations at the various stations. 


759,030. Bristol Aeroplane Company, Limited, Stock 
Exchange Buildings, St. Nicholas Street, Bristol. 

The composition of steel alloys in which the prin- 
cipal alloying constituent is chromium, and concerns 
such alloys intended for the production of castings. 
The composition is in the following proportions, by 
weight. Chromium 10.5 to 14.0, zirconium 0.4 to 
0.35, carbon not more than 0.3, silicon not more than 
1.0, manganese not more than 1.0, nickel not more 
than 5.0, sulphur not more than 0.046, and phosphorus 
not more than 0.045 per cent. The remainder is iron 
and any incidental impurities. 


759,085. Chromium Mining and Smelting Corp., 
Limited, Sault St. Marie, Ontario, Canada. 

Ferro-alloying material and the process for the 
making of it. More particularly, the invention relates 
to vacuum-furnace processes for making an alloy- 
carbon ferro-alloying material, containing at least two 
alloying metals, and a ferro-alloying material that is 
especially useful in making alloy-steels and other 
ferrous-alloys. 


759,224. Stora Kopperbergs Bergslags, A.B., Falun, 
Sweden. 
The manufacture of steel, and more particulariy 
the oxidizing treatment of pig-iron, and other iron/ 
carbon alloys by blowing an oxidizing gas against the 
surface of the bath of molten alloy (see also No. 
677,349). 


759,239. A.B. Westin & Backlund, Liljeholmsvagen, 
8, Stockholm, 9, Sweden. 

Improvements in, or relating to, speed-controlling 
devices for pattern ‘withdrawing, or separating appara- 
tus of moulding machines. The control device acts in 
combination with a moulding machine (of the type in 
which a pattern is withdrawn with the aid of a 
compressed-air actuated cylinder in an operating 
piston). A valve is adapted in a predetermined posi- 
tion to open an outlet for the pressure fluid within 
the operating chamber. The valve is subjected to the 
pressure prevailing within the cylinder and to the 
oppositely acting pressure within the compression 
chamber in which the pressure is dependent on the 
downwards movement of the operating piston. 


Orpers for oil equipment and materials received by 
British firms during the first nine months of the year 
totalled £114,221,000—£20,000,000 above the corres- 
ponding 1955 level, according to the Council of British 
Manufacturers of Petroleum Equipment. 
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Forthcoming Events 


DECEMBER 10 
Association of Bronze and Brass Founders 
Members’ meeting :—A discussi on of the proposed ai 
to British Standard 1400—‘ r 
ings” will follow 


endments 
Copper-alte Ingots 
luncheon, ans Cast. 


12.30 for 1 pu. 
St. Enochs Hotel, Glasgow. _ 
Institute of Metals 
Scottish local ,Section:— Metal-quality Tests for (Co 


base Alloys,” by A. R. French, 6.30 p.m., at the Institue, 


of Engineers and Shipbuilders in Scotland, 9, 
Crescent, Glasgow, Eimbaak 
Institution of Works 
Tyne-Wear branch:—‘ Some of Atomic Energ 
Industry,” by P. R. Hills, + at the Royal Sty — 
Hotel, Newcastle. 
Incorporated Engineers 
Dundee_branch:— Combustion,” film and discussion, 7.30 p.m, 
at Mathers Hotel. 
Glasgow branch:—*‘ Plant Engineer’s Approach to Materi ials 


Handling,” 7.15 p.m., at the Institution of Engineers and 

Shipbuilders, 39, Elmbank Crescent, Glasgow, ©.2. (Joint 

meeting with the Institute of Metals.) 
Institution of Production Engineers 


section:—‘‘ Noise and Vibration in Machinery,” by 
. King, M.sc., TECH.D.sc., 7 p.m., at the H 
Leeds. atl 
DECEMBER 11 
Institute of British Foundrymen 
Coventry and district section:—‘ Design of the Pattern 
Equipment and the Foundry Technique used to Produce 


an Aero-engine Casting,” by K. Marston, 7.30 p.m., at the 
Coventry Technical College, Room A5. 
Institute of Metals 
South Wales local section:—‘ Recent Developments in Alu. 
minium Alloys and their Uses,” by . Bailey, B.sc., 
6.45 p.m., in the Department of Metallurgy, University 


College, Singleton Park, Swansea. 
DECEMBER 11 to 12 
Birmingham and District Industrial Safety Training Centre 
Foremen’ s/Supervisors’ Course, Details from the 9 
G. Appleyard, 21, Steelhouse Lane, Birmingham, 4 
DECEMBER 12 
Institute of British Foundrymen 
Birmingham, Coventry and West Midlands - branch :—Papers 
entered for student prize short-paper competition, 7.15 
p.m., at the Grand Hotel, Birmingham. 


Incorporated Plant Engineers 


Western branch:—‘ Combustion and Steam Raising,” by 
2. + es B.8C.(ENG.), 7.15 p.m., at the Grand Hotel, 
risto 


East Midlands and Leicester branches:—“ Electrical Installa- 
All vag they be Officially Tested; If so, by Whom?”, 
by L. A. B. Lowe. (Details from the pF 


DECEMBER 13 
Institute of British Foundrymen 


Beds/Herts section:—‘‘ Experiences of Forty Years in and 
Around Foundries,” by W. Hardy, 7.30 p.m., at K. & L. 
Steelfounders & Engineers, Limited, Letchworth, Herts. 

Lincolnshire branch:—‘‘* Dust Control,” by R. D. Lawrie, 
7.15 p.m., at the Technical College, Lincoln. 

Tees-side branch:—‘‘Some Notes on Foundries—Home and 
Abroad,” by C. Wilson, 7.30 p.m., at the Teesdale Hall, 
Head W rightson & Company, Limited, Thornaby-on-Tees. 
(Meeting originally arranged for Friday, December 14.) 

National Society of Master Patternmakers 

Works visit to Sterling Metals, Limited, Nuneaton. 
(Luncheon 12.15 p.m. for 12.45 p.m., at the Leofrie Hotel, 
Coventry.) 

Liverpool Metallurgical Society 

“Shell Moulding,” by D. F. Bailey, 7 p.m., at the Liverpool 

Engineering Society, 9, The Temple, Dale Street. 
Combustion Engineering Association 

Northern section:—‘ Grit- and Dust-collecting 
by A. Wilson, 2.15 p.m., at the Chamber of Commerce, 
9, Quebec Street. Leeds, 

DECEMBER 15 
Institute of British Foundrymen 

East Midlands branch:—‘‘ Foundry Developments,” by Mr. 
D. Killingworth, 6 p.m., at the Gas Showrooms, 
Nottingham. 


